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ANNUAL  REPORT  FOR  THE  HEV  JERSEY  STATE  TEACHERS  COLLEGE  AT  KONTCLAIR 

FOR  TliE  SCHOOL  YEAR  1942-1943 


To  the  Commissioner  of  Education : 

I  have  the  honor  to  present  the  following  brief  report  of  the  work 
of  the  l«m  Jersey  State  Teachers  College  at  Montclair  for  the  year  194*- 
194-3  ♦  Accompanying  this  report  will  be  found  the  annual  reports  of  the 
various  departments  and  agencies  in  the  college. 

For  the  college  year  1941-1942,  a  detailed  report  was  given  on 
teacher  education  in  relation  to  war  needs.  The  previous  year  ay  report 
emphasised  scholastic  develo pments  and  college  standards.  The  year  before 

t,  1939-1940,  special  emphasis  was  given  to  faculty  research  studies, 
publications,  tad   memberships  in  learned  societies.  The  report  of  the 
President  for  1942-1943  will  present  a  special  study  of  student  enroll- 
meats  over  a  five  year  period,  together  with  •  discussion  of  related 
problems. 


I,  College  Developments 

A,  Student  Enrollment  and  Related  Problems 

A  special  report  on  the  program  of  education  at  Montclair  State 
Tec cher s  College  in  Its  relation  to  the  war  was  the  most  signif- 
icant problem  last  year  Mi  continues  to  be  of  major  importance. 
However,  attention  lias  been  turned  to  ■  major  internal  or  insti- 
tutional problem,  i.e.,  student  ©nrollamnt..  This  is  a  signifi- 
cant problem  t  t  this  time  because  of  m&ptfvmff  and  teacher  shortage 
in  New  Jersey  and  also  because  it  is  t      cnsibility  of  the 
administration  to  preserve  tlie  necessary  elements  of  the  organ- 
isation and  the  standards  of  the  institution. 

The  following  data  and  interpretations  constitute  a  special 
report  on  student  enrollment  and  related  problems  dxiring  a  period 
of  war. 
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1.  Table  I  -  Enrollment  in  Freshman,  Sophomore,  Junior,  wad  Senior 
01m— i  by  Men  .aid  Women  for  the  Five  Year  Period  Beginning 
February  1,  1939 ,  and  Ending  February  I,  1943. 

1938-1939      9-1940   1*40-1941   1^1-1942   1*U«4 


67  49  51  55        58 

Women           102  116  120  165 

Total           169  165  171  184        223 

%  of  Grand  Total    22$  23%  26jj&  38£ 

SOPHOMORES 

Men             55         62  53  50  42 

Women  116         97  112  114  130 

Total  171  159  165  I64  172 

56  of  Grand  Total    23^        23$  255&  2-J,i.  30,1 

JUNIORS 

Men             71  5S  61  53  10 

Eomen  133  114         94  104  35 

Total  204  172        155  157  45 

%  of  Grand  Total    87*  24$  2J&  8$ 

SENIORS 

Men             60  fc  53  49         39 

Women  151  140        111  87        103 

Total  211  203         I64  136        142 

%  of  Grand  Total   23£  tft  241 

GRAND  TOTAL         755        704        655        64I        581 

It  may  be  noticed  from  Table  I  that  the  following  increases  or 
decreaaes  have  taken  place  during  the  five  ye&x   period  from 
1938-1939  to  I942-I943. 

a*  The  number  In  the  senior  clu^see  has  decreased  quite  mark- 
edly since  1940.  This  is  due  to   the  fact  that  the  entering 
classes  during  the  mid-thirties  were  lurge  and  as  shown  in 
the  Table,  the  entering  classes  from  193S  to  1940  were 
comparatively  ssall.  Furthermore,  the  number  of  withdrawals 
since  1940  has  increa&ed  (see  Table  IV). 

b.  Total  enrollments  decreased  gradually  from  1939  to  1943. 
This  was  due  l&rgoly  to  withdrawals  for  military  service, 
to  the  reduced  number  admitted  during  previous  years,  and 
to  the  accelerated  program. 

c.  IfatPt  bM  not  been  a  marked  decrease  in  the  number  of  men 
entering  the  freshman  classes  since  1933.  Ifee  number  of 
women  admitted  eacn  /ear  has  increased •  The  number  of  men 
and  women  enrolled  in  the  sophomore  classes  has  remained 
quite  constant.  Marked  decreases  may  be  noted  in  the  number 


enrolled  in  the  junior  classes  due  to  reasons  cited  under 
Item  If  a«  and  also  to  the  accelerated  program  which  accounts 

rticularly  for  the  small  percentage  of  the  total  (3)0  in 
the  Junior  claae  in  1942-1943 • 

d.  It  will  be  noted  that  the  number  enrolled  in  the  freshman 
sees  in  1941-1942  and  1942-1943  increased.  This  was  due 
to  special  recruiting  efforts  and  a  more  general  acceptance 
of  the  candidates  who  applied* 

2.  Table  II  -  Enrollment  by  Counties  for  the  Period  from  February  1, 
1939  to  February  1,  1943. 

1938-1939   1939-1940   1940-1941   1941-1942   1942-1943  County  %   of 
MWTHWTUWTttWTJIWT  Totals  G.T. 


Atlantic 

Bergen 

Burlington 

Camden 

Cape  May 

Cumberland 

Essex 

Gloucester 

Hudson 

Hunterdon 

Mercer 

Middlesex 

Monmouth 

Morris 

Ocean 

PUMMkiO 

Salem 

Somerset 

|  IftMl 

Union 

Warren 


3      7    10       2 

35     56    91     29 

-111 

-83- 


1      5 
109  179 

25     49 
-      4 


a 

A 

9 


3 
15 
80 

-      5 
45 

4 
7 
7 


2 
1 

16    39 
1      3 


6  - 

288  106 

-  1 
74 

4  1 

-  1 

5  5 

19  5 

37  6 

5  1 

127  40 

4  - 

9  1 

a  - 

55  15 

4  1 


9  11 

55  84 

3  4 
7  7 
1  1 

4  4 
278 

-  1 

43  66 

4  5 
1  2 
1  5 

14  19 

29  35 

3  4 

61  101 

1  1 

5  6 
7  7 

39  54 

2  3 


i 


2       7  9 

29     55  84 

3  4 

a  9 
l 

-  6  6 
97  162  249 

1  2 

21    40  61 

1  3 
112 

5  3 

6  15  21 
6     26  32 

2  2  4 
29     65  94 

2       6  8 

-  6  6 
36  49 

12  3 


4      4      8 
29     52     81 
8      3 

7 

1 
5 


1 
1 


37  lyt.  <c 


I 

i 

6 

39 


4 

5 


112 

19    47  66 

12  3 

1  3 

6  10 

15  20 

5     20  25 

15  6 

24     a  85 
•      11 

4      5  9 

-      3 

15    41  56 

2      4  6 


3  14 

19  38     57 

-  2 
1  I 

1  1 

-  5 

69  176  245 

-  2       2 
14  48     62 


2 
5 

4 


3      - 


2 

6 
8 
9 


1  1 

6  8 

11  16 

13  17 

4  4 

20     70  90 

-11 

5       6 

4 


11 

4 


35    41 

3      3 


42 

397 

14 

38 

5 

27 

1305 

7 

15 

8 

36 

95 

146 
23 

497 

7 

43 

If 

19 


TOTALS  253  502  755  237  467  704  218  437  655  206  435  641  149  432  581    3336 

%  of  Decrease  3%  7%  &%  30  1 


1.3% 
11.9 
.4 

1.1 
.1 
.8 

39.1 

•2 

9.9 
.4 
.2 

1.1 
2.8 
4.4 

.7 
14.9 

•2 
1.3 

.8 
7.6 

.6 

99.8% 


It  may  be  noted  from  Table  H  that  75 *&%   of  ^ontclair's  students 
come  from  neighboring  counties  -  Essex  County  (39.1  ),  FtaMtit 
County  (:u.9£),  Bergen  County  (11.9%),  and  Hudson  County  (9.9%). 
The  smallest  percentages  come  from  the  southern  end  northern 
counties.  This  is  due  b  oximity  and  density  of  popu- 

ion  to  draw  from. 


The  following  chart  shows  the  distribution  of  enrolled  students 
over  »  five  year  period  by  counties  grouped  geographically. 
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The  five  most  populous  counties  in  the  State  were  placed  in 
three  groups.  Essex  County  is  treats  .  Mpwmttly  because 

MM  it  c^i. tributes  and  maintains  the  largest  portion  of  the 
total  enrollment,  AlfflOist  continuous  decreases  may  be  noted 
from  Groups  I,  II,  III,  tad  IV,  Slight  Increases  from  the 
central  Mi  southern  counties  (Groups  V  and  VI)  continued  up 
to  1941-1942. 

3.  Table  III  -  Number  of  Fre:.hmen  Admitted  over  Five  Yeur  Jeriod 


Mi 

TOTAL 

1938-1939 

65 

108 

173 

1939-1940 

49 

117 

166 

1940-19U 

52 

' 

126 

178 

1941-1 

56  1 

Feb, 

-4B 
-     3) 

13!;  (Sept  - 

-  130 

-  5) 

191 

1942-1943   68  (Jan  -  14     177  (Jan  -  27      *45 

ftp*  -  54)   Us:    ■  ;t  -  150) 


The  number  of  freshmen  admitted  each  year  differs  from  the 
number  of  freshmen  enrolled  on  Febr ...ary  1st  of  each  year  as 
3hown  in  T^-ble  I,  The  greatest  variation  nay  be  noted  in 
r  1942-1943  when  245  were  admitted  and  223  were  in 
attendance  in  February,  During  this  ym%rt   freshmen  were 
admitted  at  the  beginning  of  the  second  semester  in  Jmuary, 
at  the  beginning  of  the  summer  term  in  May,  and  at  the 
beginning  of  the  college  year  in  September. 

It  will  be  noted  the  t  u  .ere  bej  been  n  incrcuvse  in  both 
the  num;.«r  of  men  and  the  nuiaber  of  women  admitted  over  the 
five  year  period.  The  increase  in  total  men  and  woman  »idmit- 
ted  since  1939-1940  hap  been  from  166  to  245,  It  way  be  ;  .. 

t  if  t  .3  college  can  maintain  its  practice  of  admitting 
large  entering  classes,  It  will  ~oon  overcome  the  unusuul 
declines  la  total  enrollment  caused  by  withdrawals  for  mil- 
itary service  (103  since  1941)  axid  the  accelerated  program 
which  graduates  t%o  or  three  classes  per  year. 


4.  Table  IV  -  Vdthdrawale  nci  Causes  for  Withdrawals  over  Five  Year 
Period. 


193 

M9 

1939-40 

194 

Ml 

194 

L-42 

1942" 

-43 

TOTAL 

T0TA1 

CAUSE 

1 

I 

I 

I 

E 

■ 

■ 

1 

* 

N 

1 

Financial 

.. 

l 

-> 

_ 

2 

3 

1 

2 

0 

3 

6 

9 

15 

Health 

2 

2 

1 

- 

1 

3 

1 

1 

1 

3 

6 

9 

15 

Not  Given 

1 

A 

3 

10 

3 

1 

8 

4 

5 

12 

29 

41 

Transfer  to  Other 

Schools 

2 

1 

1 

2 

2 

1 

2 

6 

- 

7 

7 

17 

24 

Married 

M» 

#■•* 
ff 

- 

1 

- 

4 

- 

2 

- 

2 

- 

11 

11 

Family  Reasons 

-» 

1 

1 

- 

1 

- 

- 

1 

- 

1 

2 

3 

5 

Dropped  by  College 

1 

1 

5 

7 

7 

2 

5 

■ 

1 

13 

19 

37 

Employment 

1 

«• 

- 

» 

3 

4 

3 

9 

8 

5 

15 

18 

33 

Hot  Interested 

in  Te&chi 

- 

1 

- 

- 

1 

1 

- 

«• 

- 

I 

1 

3 

4 

?doved  fro®  State 

lH 

~ 

- 

2 

- 

m 

- 

1 

- 

- 

- 

3 

3 

U#  S«  Service 

12 

* 

90 

1 

102 

1 

103 

Died 

1 

1 

- 

— 

1 

1 

2 

Hoaesick 

- 

- 

- 

- 

- 

- 

- 

- 

- 

i_ 

- 

1 

Total  by  M  &  « 

7 

13 

15 

20 

20 

25 

23 

36 

106 

29 

171  123 

294 

GRAND  TOT/L 

20 

35 

45 

59 

135 

Table  IV  shows  a  coatinu.aL  lucrea&e  in  the  number  of  withdrawals 
over  Dm  five  year  ,/erlod  beginning  in  193S.  ftoro^ily,  about 
25  students  withdraw  ^er  f^zr,   however,  the  average  for  the 

.t  five  years  has  been  nearly  60.  rrior  to  the  college  year 
of  1941-1942,  the  range  was  from  20  to  59.  In  1942-1943  the 
withdrawals  amounted  U>  135  or  1255b  above  the  average  for  the 
five  ye^r  war  ^riod  and  350^  above  normal.  Nearly  two- thirds 
of  the  withdrawals  for  the  five  year  period  (294)  «ere  taade 
during  the  last  two  years*  The  chief  causes  in  order  of  import- 
ance are  U.  S.  Service,  dropped  £roa  college,  and  employment. 
These  thre«  causes  account  for  103f  37 »  and  33   respectively  and 
total  173  or  nearly  60;J  of  the  total.  Comparatively,  the  r.htio 
of  men  to  woia*sa  withdrawn  is  nearly  thrc^  to  tnog  while  fcbs 
ratio  of  Stfi  to  women  enrolled  teJ  beau  about  onj  to  tWN  The 
total  number  of  men  now  enrolled  is  les3  than  60. 


5.  Table  V  -  Students  Admitted  on  Advanced  Standing,  July  1,  1938  to 
June  30,  1943 


fear 

1933-39 

tetoi 

Juniors 

Sophoa*s*i'e« 
15 

: 

To  tal 

30 

1939-40 

- 

6 

7 

- 

13 

1940-41 

- 

6 

12 

3 

21 

ISAM! 

i 

12 

13 

1 

27 

194*-43 

- 

2J 

13 

3 

34 

TOTAL 

i 

n 

60 

12 

125 

Approximately  90a  of  all  students  tdaltttt  on  advanced  standing 
entered  the  sophomore  and  junior  |UflMi  A  titm   freshmen  have 
been  admitted  froai  other  teachers  colleges  in  ths  st^te.  The 
number  adiaitted  by  J*» >     ranged  from  13  lx>  34      o  aver- 
age is  25 •  34  of  the  I  J  .  v;dents  &''.;nittod  on  adyauood  rtjintHnf 
withdrew  before  gr*xluation  and  91  have  graduated  or  are  in 
attendance • 

6,  Table  VI  -  Student  jdnroilmant  by  Majors 


Business  Education 

1938-39 
29 

1939-40 

49 

1940-41 

79 

1941-42 
103 

1942-43 

32 

English 

216 

179 

159 

141 

142 

Languages 

123 

126 

102 

98 

72 

Mathematics 

119 

'  95 

}1 

39 

84 

Science 

79 

m 

73 

66 

Social  Studies 

134 

167 

153 

137 

135 

T0TAL3 

755 

704 

655 

641 

581 

Table  VII  -  Percentage  of  Total  Nuaber  of 
Each  Mftjor  Each  Year 

Students  Enrolled  in 

TOTALS 

193S-39 
755 

1939-40 
704 

1940-41 
655 

1941*42 

641 

1942-^3 
581 

Business  Education 

%  of  lot. 
4? 

%   of  Tot. 

%  of  Tot. 
Iff 

%   of  Tot. 

m 

%  of  Tot. 
14% 

English 

25£ 

244 

22% 

25% 

riuages 

17% 

l:.. 

16% 

15 

12, 

li&theoatics 

u* 

13% 

us 

u 

14% 

Science 

10% 

13% 

10% 

U% 

11% 

Social  Studies 

24 

-4 

22% 

24% 

s  . 


Decreases  may  be  noticed  in  the  enrollments  in  •ach  rnej  or  with 
the  exception  of  Business  Kuace.ticn  which  had  a  2$y:<    increase 
from  19?S-1939  to  1941-494*  and  tasrt  k  decrease  of  about  20$ 
in  1942-1943.  The  greatest  decreases  over  the  five  pea*  period 
have  been  in  English,  Languages,  ~nd  Social  Btudieit  Since  1939 
aathematics  and  Science  have  maintained  their  proportionate 
amounts  of  total  enrollnant:; .  (See  Table  VII)  Somewhat  succesa- 
ful  efforts  have  been  maue  to  affect  substantial  increases  in 
enrollments  in  Baths Wfrtlee  and  Science  in  order  to  meet  teacner 
shortages  in  these  fields.  These  fields  have  be-     ,iculi:rly 
r.ttriictive  to  men,  however,  t     .. bAr&aela  for  military  ser- 
vice have  defeated  our  purposes. 

Table  VIII  -  Analysis  of  Enrollment  by  Curricula  for  the  Year 
1942-1943 


DEPARTMENT 

Business  Education 

English 

Languages 

Mathematics 

Science 

Social  Studies 

TOTALS 


YEAR  IN  COLLEGE 

'AL 

3BX 

Jan.  Fresh. 

.let 

2nd 

3rd 

4th 

M   H 

5 

23 

29 

7 

32 

21   61 

10 

33 

a 

13 

40 

142 

13  129 

3 

22 

23 

3 

21 

72 

15   57 

9 

34 

17 

4 

21 

84 

28   56 

6 

21 

19 

9 

11 

66 

34   32 

8 

44 

43 

9 

31 

135 

40   95 

41 

172 

45 

142 

531 

151  430 

By  combining  the  January,  1943,  enrollments  of  freshiaen  with 
the  regular  first  fear  enrollments  in  the  above  Table  VIII,  the 
following  enrollments  in  aajerf  result,  Business  Education  -  <8, 
English  -  48,  Language*  -  25,  Mathematics  -  43,  Science  -  27, 
and  Social  studies  -  52,  a  king  a  tc^Ji  of  223  in  the  freshman 
class.  The  enrollments  in  the  sophcaore,  junior,  ana  senior 
classes  were  172,  45,  £J?-d  142  r*i     .  «*eiy.  It  may  be  seen 
t  if  1     inhering  el        eontlttued  while  the  small 
junior  and  senior  olaa*    rs  gr;      ,  the  enrollment  then 
will  be  approximately  800. 

7.  Accelerated  PregteJI 

It  baa  been  the  policy  of  the  State  Teachers  College  at  &ont~ 
clair  to  accent  the  accelerated  pragma  involving  two  semesters 
of  18  weeks  each  and  one  summer  quarter  of  12  weeks  as  a  war 
emergency  progrem.  The  collage  baa  recognized  the  shortage  of 
t 3: cher a  and  wishes  to  make  every  effort  to  meet  th©  demands 
within  trie  State.  In  order  to  do  this,  it  has  encouraged  all 
students  in  attendance  during  the  regular  year  to  attend  during 
the  summer s  and  by  attending  three  summers f  get  credit  for  an 
extra  year  and  graduate  at  the  end  of  three  years*  For  various 
reasons,  some  students  have  found  it  impossible  or  impracticable 


It  give  up  their  summers.  Therefore,  the  undergraduate  enroll- 
ment for  the  t&tmar   <  iiarter  hat)  be©'.  51*  of  tha 
regular  enrollment.  Tht  folic       ■  oilmen t  figures-,  for  the 
summer  term  of  1942-1943  are        s» 

Summer  of  1942  -  Enrollxient  393  or  ok  of  regular  enrolls 
Summer  of  1943  -  Enrollment  Z<)6   or  rV,    |  I   il<.r  enrollment 

Thit  accelerated  program  r  a  suited  in  tht  graduation  of  274 
students  during  the  paat  :rear  Inclusive     aguat,  194.3. 
(January  -  125 «  May  -  33,  August  -  116).  It  is  clear  that 
fra.uant  graduations  iir  o  accelerated  the  drain  upon  the  stu- 
dent enrollment.  It  hai  also  placed  an  extra  burden  upon  the 

fit  Rttd  students  of  the  college*  and  since  acceleration  has 
not  been  accepted  hr  all  students,  it  hM  divided  classes, 
caused  a  greater  number  of  classes,  tstf  in  sot^q  Instances  has 
been  the  cause  of  assail  classes.  State  authorities,  including 
the  Legislature,  h&ve  recognised  tht  problems  which  the  accel- 
erated program  placed  upon  %ht   colleges  and  hsve  cooperated  by 
My  of  providing  antra  raonsy  for  the  ©xtre  work. 

3.  Enrollment  in  the  Graduate  Division 

All  reports  indicate  that  there  have  btaa  marked  decreases  in 
college  and  university  enrollments  except  in  departments  of 
engineering  and  medicine.  In  general,  tfea  greatest  reductions 
have  been  isade  in  gn  .  .   ocls.  Tli?  is  because  of  the 

demands  made  by  military  and  industrial  servicer  and  to  the 
difficulty  la  transportation, 

Table  IX  -  Enrollment  for  A.&.  Degree  and  Hunbff  of  Degrees 
Granted  ovor  Five  Year  Period. 

tUM  NUMBER  OF  MA11XC9UIfl     HUMBSR  RECEIVING  A.H.  DEGREE 

-  .5-1939  434  60 

1939-1940  AT*  72 

1940-1941  489  7« 

1941-1942  435  66 

1942-1943  374  32 

The  decreases  during  the  past  two  ye^rs   have  been  due  to  war- 
%ijm   causes  -  further  decreases  srw  expaotad* 

The  ci    .  l.c&tion  af  candidates  for  the  Master's  degree  is  as 
follows! 


De.jartraent                      fj 

ine  30.  1943 

Integration 

Administration  and  Supervision 

93 

Per;              ce 

45 

English 

33 

Social  Studies 

90 

Ma thematic e 

2? 

Science 

30 

Language 

6 

374 

\c 

9.  Table  X  -  Part-Time,  Extension,  and  Summer  Session 

rt-Ttme  >md  Extension  Statistics 

avera,.            *r     ^ver&ge  Number 
Number       Gourdes     Totax  ;.o.  fotsl  i«uuucr                       J&ken      ^giatrations 
Ymr  Offered     Given         Students     Refciitr  scions     Per  ..tudent .    Jourae 


ir.6 

Fall 

46 

44 

51a 

b51 

1.6 

19«J 

1939 

Spring 

65 

57 

606 

940 

1.5 

16,5 

1939 

Fell 

62 

54 

646 

1035 

1.6 

13.9 

1940 

Spring 

59 

55 

605 

974 

1.6 

17.7 

1940 

Fall 

57 

45 

523 

770 

1.5 

17.0 

19U 

Spring 

50 

46 

517 

764 

1.5 

16.6 

19a 

Fall 

47 

43 

^32 

70d 

1*5 

j.  .2 

1942 

ing 

52 

33 

349 

447 

1.3 

13.. 

1942 

Fail 

35 

23 

311 

453 

1.4 

19.9 

1943 

Spring 

39 

25 

369 

457 
tie*  Stfctlfft&Nl 

1.2 

18.2 

Summer  of 

1939 

122 

100 

601 

UC7 

2.3 

14.0 

1940 

126 

90 

503 

11S5 

-.3 

13.1 

19a 

98 

73 

442 

9S3 

2«2 

Us) 

1*41 

103 

84 

243 

655 

2.6 

7,7 

1943 

95 

78 

132 

470 

2.6 

o.O 

The  above  Tabic  I  pptaaats  a  combination  of    'art-lime  and  Ext     - 
sion  data  and  Sus^or  Session  data*     TVe  date  uo  not  include 
•ccslerct.  c'er.te  erafev      I     relEt<si  particularly  ta 

gmtfeHfct  eXXaafet  Mod   |  ',3  T,ork.     ($•  La  IX) .     It  lias 

been  difficult  lor  graduate  Stadentf  to  fetap  ftp  attendant « 

Furthermore,  i.dvunced  degress  Biay  seea  to  ©oue  to  be  §a— Wrbftt 
of  &  luxury  du_;  _  r  ti^es. 

It  will  be  noted  that  i«c*nt  decreases  are  abrupt  &nd  that  the 
coil  Li  endeavored  to  anticipate  enrollments  and  has  decreet- od 

its  number  of  offerings  accordingly.     It  is  also  anticipated  that 
post-T.-ar  demands  for  graduate  work  -sill  increase  rabidly  and  very 
likely  of  of  faring.:  vdll  be  changed  . .  eiag 

the  past  two  ye  J  -  ,     n  effort  bas  been  aa&e  to  carry  en  the 
prescribed  degree  work  end  to  offer  war-tiae  cour&es  ft  m 

in  service.     Durin,;  the  past  year,  over  230  s tridents  elected  mw- 
offer:        .     .....       i    ae  of  I  #er©  supported  by  the 

vil  tfrflMW^ii'il  Administration,  their  enrollment:,  '..iroximateiy 

140  are  not  included  in  the  abel  t-tia©  dat<.. 


It 


10.  Total.  -  Until  aa iMt  •ad  Graduates 

The  total  earoJLLmout  (r  igiatoH  tiati  it  &la  Um     }  Tor  the 
col".  ;    dar  graduate  stu- 
dents, .summer  session,  part-ii  a  extension,  and  the  demon- 
stration     ...   .          r  194* -1943  HM  1*607 «  The  total 
i'or   the  previous  jrwr  v.&s  1,914  ■  8  decrease  is  accounted 
for  by  the  following  data; 


.  ble  XI  -  Sum**?  of  a-iroliaont  Data 
Instructions!  Oivislon    1933-39   1939-40   1940-41   1941-42 


jlar  undergraduate 
iar  graduate 
uier  session 
•t-tiae  and  extension 
College  Bleb  School 

ala 


755 

29 

597 

U2* 

^j4 


712 

35 

557 

1253 

134 

2746 


655 
17 

440 

1040 

138 

.-340 


64I 
7 

209 

881 

JL26 

19U 


^4*-4? 
581 

1607 


The  above  figures  include  duplicates.  The  reasons  for  decreases 
have  been  noted  previously. 

The  tot&l  enrollment  of  the  Stat©  horaal  School  from  1908  to 
1930  ■&     i  oxiaately  as  follows* 


8fit&6 
Total 


3,921 
Li  .',-. 
4,949 


Gradu.                  withdrawals  froa  the  8ta |  M  College  froa 

September,  1930,   10  Juac  30,  194,  follows* 

Graduates  alth  A. 3.  degr  2t275 

Graduates  ?ith  A.M.  degrees  479 

ttitt&raaalj  Gil 

Total  3,565 

B#  Teac::or  Education  u*  .  lonfccl                          -    .  r 


The  aojn -  ntalair  in  relation  to  the  war  «ere 

carried  ovsr  froa  1941*  ttuxoal  Raport  for  1941-1942)     The 

scope  ana  details  o(   thair  1  ::*k  are  shovai  in  the  report  of  Dr«  fart- 
ridgs,  Chaira&a  ui  tne  "Cc        itaa  on  Policial  and  Coordination1'  shich 
follows • 


\x 

TGLAIR  ST.iTK    T  RS    COLLEG  :   AND    THE    :.rAR 

June   1,    1942-May  31,    1943 

Introduction 

This  is  a  report  of  the  impact  of  total  war  upon  a  State 
Teachers  College  engaged  primarily  in  the  task  of  preparing 
secondary  school  teachers  for  the  state  of  I  ew  Jersey,   The  re- 
port covers  the  eriod  from  July  1,  1942  to  June  30,  1943.   This 
is  the  second  progress  report  and  has  been  prepared  "by  the 
Effort  Advisory  Committee  at  the  request  of  the  presid<  nt  of  "the 
college,  ' 

There  are  two  angles  from  which  the  effect  of  the  war  upon 
the  college  might  "be  described!  1.  the  contributi  xn  of  the  college 
to  the  war  effort  and  2.  the  adjustments  necessary  in  the  college 
program  as  a  result  of  the  war.   By  far  the  more  important  of  the 
two  is  the  first  which  represents  the  active,   ggressive  attempt 
of  the  institution  and  its  staff  to  make  a  contribution  is  outside 
the  regular  line  of  duty  or  "beyond  the  purpose  of  the  college  to 
train  efficient  teachers  for  the  schools  of  the  state.   In  other 
cases  the  most  important,  and  yet  least  dramatic  contributions  are 
in  the  regular  line  of  duty. 

The  continued  and  efficient  operation  of  America's  education- 
al system  is  a  vital  necessity  in  total  war.  "he  technological 
society  that  man  has  created  demands  highly  trained  and  intelligent 
personnel  to  keep  it  in  operation.   It  is  not  an  exaggeration  to  say 
that  one  generation  without  education  would  make  the  operation  of 
our  society   s  it  is  impossible,   ^hfes  implies  that  a  continual  flow 
of  young  peonle  with  technical  and  general  training  is  absolutely 
necessary  to  the  normal  operation  of  our  social  structure,  end  in 
the  time  of  total  and  mechanized  war  it  is  doubly  important.   With- 
out an  effective  educational  system  the  day  would  suraly  come  when 
the  machines  of  war  would  grind  to  a  stop  from  lack  of  repair,  the 
lines  of  production  would  slow  and  aeop  without  intelligent  t nd 
trained  direction,  the  fields  would  grow  over  with  weeds  from  lack 
of  trained  farmers  to  till  the  soil, 

Education,  then,  is  one  of  the  first  home  fronts  in  importance 
and  one  of  the  most  difficult  to  hold  intact.   The  American  schools 
have  become  so  much  a  part  of  our  national  scene  that  hey  i  re  taken 
for  garanted  by  the  average  citizen.   Pen  people  appreciate  the  prob- 
lems of  supply,  personnel,  transportation  and  administration  th  t 
face  the  schools  in  time  of  war.  American  Barents  ave  fondly  good- 
by  to  their  twenty-five  million  youngsters  as  they  go  off  to  school, 
confident  that  the  schools  will  be  there  faithfully  doing  their  duty 
come  what  may. 

The  most  serious  problem  facing  the  schools  is  that  of  trained 
personnel.   Teachers  salaries,  which  are  never  great  finanei  1 
prizes,  are  far  behind:  wages  in  industry  in  a  war  boon*   Ifee  select- 
ive service  system  depletes  +he  ranks  of  young  teachers  and  teachers 
in  training.   These  and  other  things  combined  gather  momentum  as  the 
months  pass  and  moke  it  increasingly  difficult  for  school  administ- 
rators to  find  tr  ined  Personnel.   Thus  one  of  the  major  functions 


I3> 

of  a   teachers   college   is    to    recruit    teacher  Material      nd    s  ped-up   the 
taraining  program  as  nuch  as   practicable   in   order    that   this   teacher  ehorti 
age  can  be  minimized  as  much     s        ssi   le. 

"he  State  teachers  ^o^l^ge  at  Vontclair  has   actively  recruited 
students   to   fill   the  depleting   ranks   of  high   school   teachers.       'his    re- 
cruiting ftee    to  ken   the   form   of   informal  %-islts   by   staff  mem'.ors    to   near- 
by highschools  where     hey  conferred  with  students,    talked  with  guid- 
ance  counselors,    left    leaflets   bearing   information  about    ^he    coll 
The   results    |        hese   efforts  have  been  oncoura ging   in-so-f   r  :  s     .-omen 
student*  concerned.      There  had,   as  would   be   expected,  been  a   con- 

siderable drop   in    'he   number   of  men   students.      It    is   possible    toot    that 
there  had  been   some  drop   in   the   average  ability  of  entering  student! 
since   in  nosanal   times     ontclair  has   enjoyed    the  position  of  choosing 
from  a   list     n  candidates   longer   than   could   be   taken  in, 

he  Accelerated      rogram. 

Soon  aftor     he   country  went   to  war  it  becane   evident   th    t 
serious  te   cher  shortage  was   in  the   offing.      In    >n  attempt   to   prepare 
for   this   shortage   the     tate  department  urged   the  various  colleges    to 
develop  a  plan  whereby   teachers   in   training  could   prepare   for  their 
duties    in  a   shorter  period   of  tine  without   sacrificing  materially  any 
of   the   course  content. 

By  reducing  vacation  periods,    starting   a   little   earlier  in    the 
fall  and   offering  Wit  tonal   sementer  of  v/ork  during   the   late   spring 

and   summer  it  becanoe  possible   to   accelerate   the   program  of  prepart    ion 
to   such     n  extent  as  to  cover  the   co   rse  content   In     hree  years.      "Tiis 
meant   in  turn  that   if  the      tudent  body  was    to    be  maintained    it  would 
be  necessary  to   recruit  new   students    xo  enter   the   college  whenever  a 
new  semester  opened, 

he  accelerated   program  has    . rough t  with   it   the   following  adjust- 
ments! 

1.  The  need    for  several  graduations   each   year,      .  ith  students 
entering  each  semester  and  with  an  additional   semester  of 
work  during  the  summer  it  became  necessary  to  hold   commence- 
ment  exercises    three   tines  I   year  in  order   to  graduate    the 
students   who   finished    the   course  of  study. 

2.  Considerable  adjustment   in  teaching  schedules   and   staff   loads. 
There  has    been  a   tendence   toward  more   but   smaller  classes . 
due   to     he  need   of  offering  nore   fr  qu ently  subjects   which 

in  normal   tines  were   offered   only   once  a    /ear.       'his  has    in- 
creased  .problems  of   room  assignments      nd   staff   teaching   loads, 

3.  The  re-arrangement  of  summ-r  lans  by  staff  members,  sometimes 
at  considerable  personal  sacrifice  in  order  that  the  accelera- 
ted     rogram  could   continue, 

4.  Issuance   of  emergency  certificates    to    some   students   in  order 
that   they  could   fill    teaching   eositions   and    return   to    the 
colleges  during   the  summer  term  to   compete   their  academic  work. 

The  effect   of  acceleration  and   the  war  generally  upon  enrolment 


for  the  period  covered  by  this  report  can  be  teen   In  ^ollo    : 

urea  J 

Hen  'omen  'otal 

Full  1941  £10  442 

]?eb     1945  151  450  Jul 

hy  Jlay  51 1   1945   the  number  of  nen  stud   nts  had   even  fur'} 
decre  ie    to   induction  into  service.     Approxlfi  of   the 

.  tud-;:nt  the     .ccol  ra. 

Guiding  students   in  to;.:  aery  ice  • 

!«  of  the  rsoot  significant  Ipful  services  performed 

the  college  was   th   t   of  guiding   students    into  rious  branches   of 

the  aervie*  .      "he  reserve  programs  of  th         ■  .-.  nd  i'srine  O^rpa 

whech  were  opsn  d    to  college  nen  made  it  necessary  for  sone  person  *n 
the  st&f  be  designated    to  coordinate   these  coll' 

and  advise     tud  nta  about   entry  into  any  of   the»« 

'^r.  o,  0.    Jwfrebriteen  wns  designated  !  '  nan 

of  the  c  tee  11       his  problem     The  o'her     a      ts  of 

co  niittee  were   C.    .:•   Jackson  and   -can  C.      .    Finley* 

Q      lit  tee   set  at   at   1    •  ediat^ly   to   • 
the  different  .ches   of   the  service*    to  s ' tend  meetings   In 

-tatives   of    'he   services.      Literature  was  Rssea   led 
for  distribution  among   the   students  and  ar         • -rjents  made   to   \ 
recruiting  officers   to  the  college   to  describe   the  »ir 

ranches.      In   shorty  a  serious  at-  .ide   to   acq', 

the  students  vs>ith    -h         the   that  lay  ahead  vo  that  the;/  co  :ld  saks  in- 
telli,;erit  decisions.      Thie,    of  aourse,   entailed   a  great  deal   of   indiv- 
idual counseling  op   the  part  of  the  members  o:"   the  committee  but  it  waa 
a    *oal  a  rvice   to    the  students  and   to  the  armed  fore      . 

n  interesting  outgrowth   of   'his  scheme  was  the  o  '  z-  tion     f 

a  speelal  graduate   course   in  war-tine  guidance  for  counsel    rs   in  near- 
by hi  'h  schools*     This  oourse  »et  1  need  and  attracted   23  studei 
"he  first  tir  e   it  was  o        r    :.          brief  description  of  the  course  will 
be  found  slsewhera  in  this   report* 

Special     ar  r: curses 

11   In   all  a   aurpri8:  BBS   r  of  new  courses  b^en   oriT   t  ised 

at   the   college  as  a   direct   c^    tributi-n    to  nr  effort*       he   follow- 

ing  list   J  ted   the  bre-dth   of    'he»e   now  o  si 

OuiMg&.iliiSb  School  Studenta   into    var  Services,      Spring,   194  7-     13     tuderta 

This  course   is  deai  *■  ad   to  coyer   *'  nortuniti   a  i      the  urned 

services   ;  nd   in  industry  in   the  war  effort.  St   i  I 

high  school   teachers     nd  gsidanss  workers  with   the  needs  and   oppertu   - 

it  Bd     ith   the  literature    *nd  other  resources  which  rmv  be  used   for 

ruid   MM  and    B   ientatio    . 

artillery  latlog.       Suramer,   1942  19  students 

This  courae  de:  Is  v?i*h    the  a?  -ions   oi  ics    k,o  the 

problems  of  field  artillery  and  to  a  of  supply*     Text. 


Is" 


tflflltiirj*  WittMWiitloi   la  Artillery   ^ire,     ;.  If*    Thomas. 

:ryptoloy  .  rinr:,   1943 

ew  Beth ode   in  Cryptolofty,   or  crytoffraphy,   sake  use  of  element- 
ary theory  of  numbers   in  forming  codes     nd   in   the   transmission   of 
code  meesages*       'he  aoo  e  co   rae  deals  primarily  with  thia  phase  of 
cry  tolo     . 

Iforlne  una  .  lr    ■■■■■rJU-:-- tlon»  Summer,   1942 1     .Fall,   1942;      Dp  ring  1943 

Students  34  19  17 

The  jnathenfc'  ice  and   practice   of  navi ..■•:.■. '  ing  •hipa   and  airplanes   by 
a   reckoning  and  by  piletin   .     "*he  theory  of  the  magnetic  c  ■«, 

gyro-compass,  and  celestial  aevlftatlei  .  e  theory  if  crltsrts  ?  n&  m  ps 

used   in  navigation. 

vpachinn  lather/,  tics   in  a  :var      yRri-Wt     Summer,   1942       10  ntudents 

s  atudy  ef  high  school  atathestntlvs  eltli     es       I      s  Its  applies 

■ion  to  ear      a  indue trial   needs,      he  reorganization  of  Hie  curri- 
culum to  a«pply  these        4s« 

avig^tipn.  Spring |    l')43         150  Rtudenta 

Includes   the   fe  Hew  inn  *opiost    *he  earth,  map  pre-'Jeetlenfff  nap 
reading,  dead   reckoning,    use  of  navigational   eoj  p  I    Instruments • 

»rical    Trlfron  me try*  Spring,   1943       12     tudents 

T>eals  with   the  trigonesjetrio  solution  of  spherical   tri        I  -s  as 

lated  to   the  :  great  circle  sail      .-.     Includes  solution  of 

triangles   using   'ho  slide- "-vi!   . 

Introduction   to   :tauio«  ^eo.f   1942  80  Students 

a  course  given  for  teacher       f  physics  antf  ins    ■  i  i  rte  te 

pre  are  e  the   teaching   ef  s  year  course   in   lee  Jersey 

high  schools   in  the  field   of  pre- 'nduction    mdle* 

/I ret   C    urae   in  :.eronautics«    -art  1  user,   1942'    24  Students 

Thia   eeuree  was  (given  for   tile   first   time  in  this  college   for 
my  and  all  stu  enta  la     I   te  study  tien*     it  severed  * 

construction  an  ration  of  sir   1        s«        leven  students    itartes 

primary  flight   instruction  during  the  su  mer« 

ci    -.c*.    1  .'•        -,-:•■- tlon  I  ~inr»   1943     54  Students 

The  -sork   of  this   aeetlen   is  devoted    to   30  problems    in   *he  field 
of  pre-  t  sviatlen  with  appll  oat  Ions   to     he   school     ields  of 

mat  hematics,  English*   aeeial   studies  and   alienee* 


It 


Special   ,.&r  Courses    (cont») 

ffcionoc   10  otion  II  •■  •,    1945     49  students 

0  'ion   le  d  voted    to    r.dio  broadcasting  and  the  basic 

r  dio   roceiver  const  ruction  a?  a rot ion,  Reference   read- 

inga   include  worke   in  bl  eg  rapny,   school   uses   of  radio,      nd    internation- 
1  news     nd  war  uro<..dc  eta. 

irst   course   in  aeronautics        ectiors   I  and  II      Fall,   1942  44  Students 

■  iMiiaWWW!—  ■■—  W        glllUlHII  !■     Mill       iHWiiMMnWIIHIHIIIi  ' 

tin     1   of   this  course  de  Is  wi'h  learning-   to  t%¥*       •  ftion  J    , 
given  for  the   first  time  In   the  eel!         .   c  vered    ' 
ci   lea   of  aerodynaraica   for  pre«f light  avlatien   in  high  ech      3    . 

■in   this  aecti  voluntary     flight  inatruotien  out 

Of    Coll        '•  '     . 

/irat  co    rse   \  ■■•     <■:■•        *tica         P<  member,   1942  I  udenta 

"hie  course  \*aa  eond acted   during   tile  Chris  time  vaci  for  teach- 

ers  in  aervic'  .     iio.-t  of  these   teachers  were  froa   the  fields  of 
science,  :muthe:;».tics,  and    Indue tri  1  arts. 

i  re-fli.n-.t   aviat-  on«  rinr:,    1943  146  Students 

Thia  course,  conducted   fcy  the  soiencw,  a»t»  ics  and  ^eograrhy 

departaienta   is  gi     n  for  th ©Civil  ,  eronautica  /.dxnlnlatr  o  train 

avii  tl  's   for  a  eh     li  %  ■■    ":•   sey#        en  d 

3-£  hours    at      so    ooll>  "  s. 

i'irat  Ai  d  c  ••  ■■  ra 

]     -         ■-■•  ted     i  pa       I  ■■  oauroei 

during   the   seat  j        •.      lieae  meet  the  epedific  <M  >ns  -nerican 

<  c  C rose* 

hyniolo  .'   "  '      i  ~»T      id.  11,    1942        15  nt  udenta 

A   t??o-a*:nie  ur  course  no  let   red   aa     o  cu  p]  etand* 

ard  first  aid   instruction  iled   in format ion   eenoern* 

>hyeielogy  which       Ices     iret     id   teehi  .qu  111    r    le 

and    'h  refore  i  ive.       his   c^ure  re  ted      o  3  -£s   |1    • 

rat- d   by  a   ftm  de   onst  •  s#        he   curs     was      i  »r   IB  w-eks, 

a   total    of  30  hours* 

Post-ar g  ■■■leraeu  urnor,   1942  11   nt udenta 

>ut   twenty  resent  hooka   anion  deal      in     he   seycholof'ical, 
economic,    social,   political  and   cultural   conditions   of  a  deiocr  tic 
ssasa  win  discussed* 

^jplo'iatic  history   of   the  United  states     .  unrae r ,    194  ?: ,      1  2  i  t ud en ts 

slnly  a  Los  tare  ssuvseg  in  which  derailed  m  i 

concerning   the  tots  -  tent,    tho   influe  he 

executive  the  legislative   nranohsa  as  w-11    ;      u  lit  Ion     n 

".*   foreign  affairs. 
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acial     ar  bourses   (cont.) 

_£ ^.  Spring*   1943  17  students 

1*4  C'Uraeii   in  whisk  a     eocripti  ;n  of  the  Chinee**  and 

Japanese  i>  ck.rround   Is   furnished.     Special    errohnsis  is  given    Jo 
tho i  history  ul       la 

heritage   for  awrgsx     1th    r**t«    n  civilization, 

hritiah  Jirmire   tr.    'he  rr -sent  Crisis       Spring,  1943       12  students 

The  course  gives   the  philosophy  of  the  Imperial   rel   tion  in 

the  SOt  u ry  and  hen   'h  s  reaches.      It  also  de  Is  with  Csasd 

in  her  .-ineric-n,   Imp  rial,   International  relationships?   with  Bos  111 
la*i  land  11      ives  a  survey  of  tails  with  nalysis 

of  the  rs-clnl,   religious,   cultural,   economic  ■  ilitlo  I      robler   . 

3  o   role   of    icogrnphy  <n  Vforld   .■■ft  ire   Today  11,    YAP.     48    Hud   at* 

(Of  fe;         i  -fc^r~ord      rlult     J3uO    ?     Ml     !«hOOl) 

e  geographic  influences     n   the   n*turs     nd  conduct  of  the  pros* 
ent  war.  b   reorg'>.niz   tion  of     he     orld   on   the  *e#il   of  s»-lf-suff- 

icient  g**grj    ":  i  •   units « 

Poat-^r     1  .r>ning  'ing,   1943     28  StttttSil 

(Offered    in     uthorf ord   ■  dult  14  seat  ion     chool( 

•  problems  of  writ'.  el i sing  ths  r*» 

palrln  ovastated  areas,   and  reorginizim:  our  world   order. 

reaching   of   the  > ocial  studies    in    the  Present   Crisis 

i.lprin*rf    1943  '  SO      I    dsntf 

composite   c  urse  gi   en  by  members      f   the     ocial  ipart* 

■snt* 

Contrasting  Cultures  of  Today  r,   1942     11  students 

"his  course  alms   to  evoke   the  patterns   of  thinking  and   feeling, 
which  underly  the  conflicting  cultures  of   tee  jr«  leal  events 

are  loo&-      u  on  as  ssml f SS t* 1 1 QBS    of  basic   tondo  re  ?nor 

cl  literature,   fine  arts,   religion,   phllose  nd  folklore 

of  the  peoples.     IHs  cultures   s*udied  are  'is   follo^st  isii  ,   India, 

China,   Japan,   Totalitarian   Italy  a*  ngl       i,  'e     M      .    .A. 

The    .sonnies   of    't;r  Su  mer,   1041  ,    1943  s 

I  economies  of  war  pest****     li  !     lag  wit)         rtleular  em- 

sis  on  the  la  act  of  war  ofl     redaction,  tionj  axeh  *g   , 

overnaent  c  -ntrol  diring  si        fter  the  war* 

.-■r  I,   '■   uages  11,    1942,   Spring  1943     16     tudants 

ural  and  0r*2  contact  with s boat   80  foreign  Ian  o   involved 

in   this  rlo     1  war.     draining   in   recognition  of   the**  langos  -es       .d 


t« 


ipecial     ar  Courses   (cont«) 

elementary  itstrodu-ti   n   'o   lorn-'     -      t  I       '  rouffh  use   of 

*ive  ep*  ,    ..infjua phone  disquea,   foreign  newspapers,    inten- 

sive  phonetic  training   (IPA  synbols). 

unitary  "n-ni,        (College  and  College  ':lrh  School)     fell  and         -inp 

udents 

Jeluntary  training*     Rigalar  Military  drill  with  east         of 
•er  tics,  mayol  ,  1    of  a  ris,    eto« 

"'eMooraoy     n  American  ^raaa  ~,   1'  18  student* 

historical  survey   3       raerican  dram  to  discover  the  Leeds  of 
deraocrucy  <nd  dialogue     "hioh  have  ever,  tu  11;  ed 

expression. 

•n^es   in ■  tl:;.-:  o  >ureea« 

In  son©  au      iet -natter  fields   there  has  been  cor  si  le 

ooursi  tent  ae         -    ult  of  the  war,     Jn  as 

there-)  hai    i.een  little   or  no   change   slnee    "ho   courses  wsre  not   such 
as   to  need  01  i         mm  of  +.he  I  significant  e  ss   .in  exist- 

■  courses  as  reported  by  staff  ner      g     I  **       tttl      ed    bele    . 

q    <i*se  outlines  are   in  pr     a*         n  for  all  college 
-irees  In  eislog ,   oheaietry  ?<nd   physic 

In  Physics  402  (Kleotriaity  -netien)   r trees 

has  1  1   ced    la      ."•  oircuts     s        found  ?-r  radio 

tien  t1        ■■   for  •*    many     r         nlisti 

in"   t 

Science  -       e  required  course  for  all  ■ 

now  itrssssd  hunan  Diology,  food  production     ood     alues, 
digestion,  nutrltiont  etc. 

Biology  now  includes  detailed  study  at  of 

flight,     hysieal   requi resent e  of     ir  erewSi  effects 
altitudes,  aeoeleration9   tea  ture  change,  eto« 

aw  ir.cludes   study  oT  3t  -'  Is 

(largely  mineral)   of  the  war,   their  der-'  ro  - 

*eall  ■  3.         nil  .;  of  >getaosi 

resources,  and   r  >n   to     he  war  and  world  seonoa   .        r- 

•ison   ex   re><  i'h     of  reno:  f*s 

ra  eoriesv   "superior"   races  sad  other  rac 

the  •  ist*  'ar  settlenen 

tlS  courses  hsvs  h  on  sit    r  en   in 

enlist't  reserves,  giving  call    I 

.     nee  ef  elide**     ]      is  errl 


. 
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•eial  studies  oourses  h;    ■        en  enlarged  and   re- 
vised  *o  s?ee  nging  needs     nd   conditions,     defense  of 

t  rn     or  :i  sphere  is   ei  liaed    'off ether  with    (he    ^le 

of  /..men can  nations  in  the  fc»war  adjtisttnenta 

iseue  m     i     rn**ny  classes   together 
lees  a ri atrip   ruf    o  , 

Hi       >ry   a  •  reeo   r  -.elude  •    ind 

of  »r  dern  nations,      'Tie  of  QitisenaM]                 «• 

rtcr ..c-;    is   stressed  «or    •  ddition-1   stress   on  au f          4> 

ii.v                        leaders*  io  c-i-rseo   stress  war  ec 

iteration  curses  have  atr  s  ed  chool  Vict' 

Corps  m*   especial  1;  r  io  -      •  \  ha  e 

k   fr«  .ir  atBdent   tea  oh  5     •. 

In   *he  psycholO'--;"  S      raaa 

t         •  •  oial 

lidanoe   requirement g  descents 

g  the  war  per led. 

Oraduate  courses     n  curriculum  construction  have 
emphasized   the  c  a   to  the  ^ar, 

"he     orld  Literature  courses  have  s •  ent  so^e  tir 
surveying   the   literature  I   conflicting  cultures  of 

the  world  today. 

?ahods  courses     n     n#lish  now  stress  use  of  the 
bulletin  boarde    In     italiaiiv:  modern  lit  d 

availing  graphic  the  needs  of  inea. 

The   foreign  ~e     epartraant  has   slanted   its 

&T9*9    sn   ^-he  dil  s  wer  effort     y  rivj-  -re 

•nphaaia  to   *he  history  of  the    Preneh  8m  pi  re  |    a  a;  iy  dis* 
ousal^ns   in  the    >ench  Classes  about   the  role  of  ce 

in   the  war.      .;  n*er-.>nerioa?    friendship  h-  ,  rronn«red 

ay  visits  of  ; ontclair  stu  nd 

return  visits  .1    b   student    , 

•.lth  and  hygfiea     courseo   i            rasa  first  id  men 

than  ever 4     All          i   si  1   eifuc   ti  >n  for  men  '  ihiftad 

in   the  direction   of   ivre-induction  exercise  and    a  testing 

pro*           has  been   instituted    to   reveal  needs 

al    the  men  students*  Physical  Education  for  ai 

altered   to  neat   the  ^equirenents                      :-  '  ••■■■-  ■  -re  pro- 
gr     . 


IP 

(11/1/42      -o      5/1/43) 

o  Student  Government  Association  upvoi    tod  a     .•  r  ..ctlvitie 
Qeesrjlttee    -ion  m      •    py     otii  '    the 

]  ow  Is  ad  • 

1.  Uhristrr*.  ft  J>oxes  sent   to  all  T.  ontela    r  aer.ice 

a,    Tv.'o  hundred  boxoa  sent 
o.     ach  box     ncludadi   1  fl^t-fifty  of  cigarettes,   1  paeka| 

'~\t   one  el.ocol&te  barf      n«      .  ckagn   of  gtua  dropef 
on<  -,   .  nd  a  greet  -d. 

c.   roney  ??aa  onlleeted    by  •  i  na   of  ftftfi  reap^    <iely  from 

the*  four  classes     nd    the   f  salty* 

r.    ■  «v  rt  91       ak 

•  'eld.  during  »e*3t  of  Deeantoer  7. 

eci  1     saenbly  held 

c.  "ent;  13        oth  set  up  for  aellirir  stamps  r»nde« 

•  Xater«depi  irtSMtftt  i  \  -  wales s   le    'nee  'e 
parens;  ;■<-© 

e.  1  8  •:    *250   1  s 

f.  trial  r  mill  n  Ut  '   . 

;lty  pal   I        1402.75 
h.  Total  salts i     l    '7.50 
i.  '  Inter-  Ltloni  todies  Dept. 

inner  of  Inter-^ I  oticions  Preal  i 

k.      chioit  set  up  i     s  -e  ound      did- 

•8$  H"  standi  tars  ..  a  esal  J  1|         arl 

r  e?    s ")-"      mn*T  placed  in  Center  Hall | 
•  I   rion. 

3»  d  lit  ek 

•  eld  during  *eek    >f    . ebruary  2»3 

ial  ..esembly  heldj    three  ruest  epeukera 
->therhood  v/eefc"   film  shovm  in  Been  4# 
.    •    rotherhood     eek"  Banner    laced    Ln  eea1  '  \ 

Lao ad  around     ulldlnr;;    publicity   in     ontolarion* 

4«  T>riveo 

•  i   tory  "V*  key  reoeptic  1     1  oed   in  lower  hall. 
.    "elk  sleeking  reoeptic  C        1  ced   in  dorss. 

•  .^o  hundred  ^a-ou/Tht  iron  flower  stands   turned  in 

d.  Lipstick  e  1 er  reeeptlonl   pi    led  santi  '1. 

e.  ublioity  by   paste rt      *d  "ontclnrion. 

5#  Klaaallanaeas  etiritiaa 

•  ?•■-•  nlslng  groups  of  girl  dora  students   te  a?'  d-  rose 
in  b-               ■     *           I  Hebron  Saheel                   r     entelair« 

•  Parahaaa  oden   riflea  1rill  -d 
a   perviaion  of  course  after  de     fcture   of 

c    arahaaa  of  reeerdlng  of  i&st  broadens-  fi        srreglder 
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which  nay  be   used  "by  any    •«  lsatlens« 

d.  ■  't: .-  for  reduced     rice    tickets    f^r  "  '  11M  pro- 

me  of  Gri   fitto  foundation  on  topioe   p&   tinent  ©o        r 
;ffort. 

5.  .ilood  Bank 

a,  Assistance  rendered  to  Hed  Cross  in  setting  ur  facilities 
for  the  Llood  Bank 

b.  directory  posters   laced  around  building 

7.    .'ictory  Bosk  Drlrs 

a.     pproximately  125  books  were   collected  and   turned    in 

ifoyajciMl  fitness     rograxa. 

The  college  could  boast  of  -n       ti   e  and  tffactivs   physical 
education  pro-gran  for  its  undergsaduateci   o  fore     he  war.  The  war 
crisis  brought  I   n« ed   for  a  different  and  more  vigorous   type  of 
train&ag,   especially  for  the  men.  meet  this  need  ■ersral  steps 

v*ere   taken. 

c am v  ndo  course  using  natural  o   sS-tcles  h  s  been  devel- 
oped and  is  used   regularly. 

lAtary  trainin?-   in  *he  fora  of  drill  was  offered   to  men 
students   <n  both   the  college  and   the  hl"h  icnss'  . 

legular  gym  instruction  was  rsade  rv  re  rlfforeaSt 

physical  fitness  testing  pvt  was    !nitiat*d« 

Special  ernph  sis    m  war  servic     lias  wov*:n  in*o  the 

health  courses* 

-:lood-,)'nk  donations* 

rough  the  efforts   of  D*«   Felix    ;i  stner  the     ed      roes  sent  a 
blood  bank  visit  to   the  college  on     pril   99 1   1943  where   s*udents»   Staff 
aenbe  s  ?^nd   residents  of  :  ontclair  donated  a   total,  of  150      ints  of 
blood.     About  110  of   *hese  pints  w   re  form   stu&snti      :  d      t   ff  mer<\.   rs. 

■Jtudant     e   ching 

?he  problem  of  placing  and  supe^ising  student   teachers  has  been 
plicated  from  several  different  an  les  as  a  result  of   the  as   • 
-Irst   of    .11,   due   to   ths   tesslsvatsd   prog     n  it  has  been  necessary  to 
provide   for  sutdent   teachng   in  the  fall   senerter  at  wel-    ;  s   the  usual 
s   rin  iod.      this  has      cant  additional    adjustments   in  teaching 

schedules   on  the     art   of   the  staff. 
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A  second  effect  has  been   from  the  restriction     n   tr  ^1 
vshoch  has  mede   it  difficult   ot  make   the  customary  three  visits 
to   the  te  chers   in  tr-uining  »th   the  Integration  Department 

the   subject-matter  department,      Thus   it  has   seer   d      ise   to  %  ls-ce 
+hc  students  nearer     o   the  coTTere  and    to  curtc.il   the  nutohcr  of 
visits   to   a    tot^l     f    f  ur  rather   than   'he  customary  OJ    . 

^ue   to  the  accelerated  prop  rata     t  hat   also  been  neceas;  ry  to 
shorten  the  Student   teeehi  <?riod   sli   '  n  order  that   the 

fl"n*e  could  return  to  the  college  for  a   full  eix-weeks  of 
courses  as  is    the  custom. 


>  *^m 


1$ 


ir  -aid  Precautions 
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>n  i  net!  tut  ion  ■involving  several  hundred  3'udents  and  ot  tf 
members  has  a  considerable  responsibility  *o  provide  far  the  s  fe- 
ty  of  thoce  persons  in  case  of  an  •  ir-raid.  *o  meet  tJ  is  respon- 
sibility a  committee  was  appointed  >  eaded  by  l»r«  Barley  '  ilnte.  d. 
This  coanittee  arranged  for  periodic  air-r  id  drills  and  develope 
plans  for  evacuation  of  the  buildings  in  ftsaa  of  fere  and  pi  ci  ng 
of  personnel  in  relatively  safe  plaoes  in  ease   of  air-raid. 

The  din-out   rogula t.ions   of   this  area  are   such  as   to   require  all 
shades     o  be-   drawn  at  a  specified   tint*  e   oh   night,  forces  of 

these   regulations  has  necessitated   t   const  lit   ched  on  lighting 
conditions  and   closing  after  dark   those  areas      '  buildings    tl 
could  not  be   shaded    (the  Library  for  exampl   .) 

farm  Labor 

■iepeate  lis   for  help  on   the   farm-labor  front   thro  he 

various   news  papers   caused   the  members   of   %\  isory  ittee 

to  c  ate  about  for  some   t  rurihle  contribution  that   the  college  coald 
make   to    tfee  growing:  problem,     A   call   to    the   county  agricultural 
agent   of     asr    ic  County   reveale •:   an  acuta  laion  sho  •   in   the 

truck   frns   nearby   the  college*  re  made  for  r, 

ee  of  farriers    to  meet  with   faculty  menbera  and   student   representat- 
ives*    At   this  meeting  the  difficulties   of     ecruiting  students 
for  work  were  throoughly  ai r^d.. .the  prospects  did  not  look   to  good. 

the  suggestion  of   th  r     ffort     dvis4ory     Cossai  'he 

president  appointed  a  com  i* tee  of  faculty  and   students  consisting 
of  Dr«    \ufus   R  ed,   chairman  and   the   following  members.,    '■•an  -Vaude 
L  Garter,  3*  Caaude  Jackson,   Ttt"  Harry  Snyder,   Arthur     eyb old    from 
the  faculty  and    the   following  students!   Stanley  Hardy,    Janet  Ceider, 
and  fathering  "ierrin   • 

Inquiry  among  members  of   fhe   atudent-'nody  of   the  ooll<a  e  and    the 
College  rif-h  Softool   revealed  a    real   interest   in  helpinr"   the   fame** 
so  a  mass  meeting  was  held   in   the   gym  w^ere   the  farriers  | 

their  plight  and   th      B  udenta  were  invited    to   sirn  uo  for  servir    , 
~*o    this   cull  no  re    than  150   students   res  )onded  roni 

the  hirhschool.      faculty  members  volant   ered    to  ro  al  i   work 

with  each   squad  and   furnish    transportation  wh   re   it   waa   needed.      The 
students   v-eee   organized   according   to  the  drvs    they  could  wori  . 

h   n  weather  permitted  here  was  a   need  for  help  •  group  of 

students,  mostly  woaen,    rolled   down   to    'he   truck  farms   near  id 

made   their  contribution   to    the  war  effort   by  her  I         to    r   ise   foo#.. 
food   that  would  help  immediately   to    f  ed    the   city  of  lew   Yorik. 
many  student.-  rlanoe  of  helping    'o  r  ise  food  was  a  m        ad 

unique  experience*  B  amount   of  mon<  rned  was  not  great  and    tl 

tot^l  number  of  working  hours   was  11  wh-  n  compared   eitta   the 

need  in  the  o  -uat#y.   !  owever   the  contribution  was   real  and   resulted 
up   to  th     time  of  writing  in  -ore   than  2a0  hours   of  labor* 

"he  £ypes  of  work   in  which   students   engage     w»»e   al&ntinr,   weed- 
,    sorti?ig  and  packing:  and  harvesting. 
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T^aohln;      ids   aorricf? 

i    m  » I  lii     ii II 

.->oth  as  a   part  of  and    in  addition   to   th        Bill   of     I  r  Infor- 

ion    >nter  at     he  College    ttontN  hi   1  en  a  considerable   aervicr 
nearby  schools   nnd   organlsati on&   in   commotio  he  rr  t- 

ion  of  teaching   aida,   ^ibliographiea,   etc. 

The  folio*--  s    -**■■■-       q  u.r     ffart 

aeen  a 

s. . . 

duc^tim  v:nd   national    'efense 
Civilian  J'brale 

ost»-war~j'lanning  and   the  schools 
irtjusa   'lui&ance  for  student 

Li  ate   of   toachirif*  aid**.,. 

iyirif:  and     eather 
general      cie 
rdening 

e    :hing  aid  liata   in  pre  ar&tioii... 

;:eoreatj 

.  unites a     ducat ion 

The   teaching  ,.ide  ^e -vice  has  made   the  following  definite 
contacts   in  reference    to  war  work? 

orkei  with     n.    ,     '"oret   Servla     on  spurious  nenay  and 
check 

Consulted   with  ">r.  Kwin    v>e  Shaw  on   post  w^r  visual   ed- 
ucation   in  Chi nag 

taulted  with  adjutant  0**m*r&l'B   office  of  the  v,ar  de- 
partment on   the  use  of  right   type   of  visual  aid   for  traininr 
a old i era* 

Consulted  with  Pelicul;;»    iducati   ast  Cuba*   on  seating  up 
a  f ilia  libnry. 

Consulted  with  Herbert  B«  Ball   7ounda"i      .  -rkf    on 

•stablirhin;;  ritual  aid   programs   in  vocational  high   achoola 
for  pre-war  traini;.    . 

y*  Tort  ucation  department t  Bare  u  of  Radio 

isoal     ids,  .,lh**ny:    conference     n  haw     eat   to  fo8ter 
ictory  Frog  ram. 

'  tronV  rg  Carlson  Telephone  :.i;r;uf--c taring  coi.   Rochester, 
!f.Y.     How   to   spped   up  production  by    teaching   employees  wi 
visual     Ida. 

U.S.  Office   o  '  5  'ucation,  Viautil  .Ida   fo-  t    i    i-  \% 

ashing to    ,   advi 0  "ilma. 

tft§#   Civil    lorries  Comissior-it    HTasninfttOfi  usked   for 
on  training   filne. 

.  I*  ">e  artment   of  Agriculture    office   of       reign  agri- 
cultural  relatione^    a shington,   &aked  advic  tin  ^merican 
isual  .  ida. 
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Teaching  ..ids  Servloe    (cont.) 

.    .        partraent  of  S*ate,  division   of  1        1- 

at:' oris,    ./ahhington,  ,.d*vice   otf     Latin  <.meric*  I 

U.    .      &V&1     raining  Station,     fewport.    •  •   j  • ,  advice     n 
ho      to   use  visual  aids   to   teaeh   oailora  Bath  m; tics. 

r  Depi  rtment ,  Headquarters      rmy  Air  Forces,     ashing- 
ton,  advice  on  existing  visual  aide   for  their  u      . 

sr  Department,  Office  of  Chief     Igm  3   •  ffieer,  "...  sh- 
ington. 

Ktc. 

-oii'  ributions  of  individual  staff  Members 

considerable  contribution  is  heir-  ■  de  to  4he  war  effort 
by  individual  members  of  the  staff  as  citizens  in  their  own 
neighborhood  and  community,   liany  of  these  duties  pre  such  as  rmy 
responsible  member  of  society  would  assume,  others  a  re  directly 
related  to  the  rofeeslenel  training  or  the  position  on  the 
college  faculty.  It  is  hardly  correct  to  lint  these  as  contrib- 
utions of  the  college,  but  hey  do  represent     rt  of  "he  total 
picture  of  war  activities,  none  of  then  closely  related  to  t 
college  program  but  all  of  th  a  volunteer  on  the  part  of  the 
s&alf  member.  Ho  attempt  will  be  made  here  to  list  then?  in  order 
of  imports  >  ce,   neither  is  there  any  claim  that  the  list  ia  complete. 

;ber  iter  iolicy  Commissi  Si  ,  ■'  tional  Council  of      cial 

stud  J 

Taking   courses   in  Russian  and  .  raVic. 
re  demonstration  of  Judo  methods. 
te  Article   on  coraparitive  literature  in   the  accelerated 
progr&cu 

Research  statistician  for    -right  .  eron&utic;  1     or  oration, 
chairman  of  Committee  on   Tar  Information  Center, 
Preparing;  yearbook  for  National  Council  of  Teachers  of  Bathe 
dealing  v.'ith  multisensory  aids   for   teaching  math. 

■mpiled   two  bioliggraphies   for  aviation  courses, 
rote  article   on  "Mathematics  in     ar  !  ro^ram. 

Member  of  state  committee    in  Curriculum  Adjustment  in  t 
Victory  Corps  and     ar     ro   ram. 

oke  over  radio  on  dim-out  regulations. 
/  aker  at  institute  on  Latin  and  defense. 
Gave  performance  at   rort  Bis  for  FtgfrtiBg  French   Coroe  battalion. 
Gave  oerformanoe  at  Mm  York  University  wi  ih   officers  and 
sailors  of  the  H Richelieu" ..for  prisoners  of  war  benefit. 
Talked  to     omens  Clubs,  service  Clubs,    V%A.s. 
directed  c.chool  and  College  Civilian  I  or  le    service  under  the 
State  department   of  Education,   included  preparatior    of  material  and 

many  addresses.  _ 

Consultant   to  ?fi#i  school    English  departments  on   revision   of 

..n^Xish  courses  of  study  for  wartime. 

H.   J.   Representative  in  contact  with  committee  on  plsnninfr  the 

organization  of     eace. 


a<° 


Camber  of  national   Committee  on  r  re- indue  ion  -curses  in  rathematicB 
for   the  Victor.     Corps  Irogrt.'  . 

3poke  to   Section  19,      .    :.    Society   for  the  Experimental   study  of 
Education,  Bayonne  ?OI  chers,   !'•   J..  £•    J.      ssociation  of  emetics 

Teach era • 

Pr©x>ared     l^ebra  text  for  use  by  the   Azmtd     orees  Institute. 

Counseled  with  studertte  and   teachers  on  mathematics  course  content. 

As  volunteers   in  local   defense; 

Deputy  air  warden. 

Teaching   first-aid  course. 

Member  of  Eed   ^ross  first-aid  group. 

•put/  fire  chief ,   auxilliary  fire  department, 
od  ''onor. 
Taught  courses   in  trigonometry  and   slide-rule, 
nursing  Committal,  local  hospital. 
Local  victory  garden  committee. 
Local  committee  for  issuing  ration  books. 
City  controller  for  civilian  defense. 
liaking   surgical  dressings. 
Member  physical  fitness   committee  of  town. 
In  charge  of  city  civilian  defense  education   comittee. 

.urperviaor  of   student  faun  v?ork. 
Taught  course   in  mental  hygiene   to  nurses  in   training* 

Conclusion. 

One   cannot  help  lut  be    impressed  with  the    fact  that  the  con- 
tribution to   the  general  war  effort  of  an  institution  like   the 

ont olair  nt&te  Teachers  College   can  be  broad  and    varied.      '  e   rly 
every  phase   of  its  program  has  been  influenced   to  so  :e  extent.     In 
addition  to   the  main  task   of  preparing  te&cfcerB  to  fill  the  growing 
demand  a  variety  of  other  services  are  boin*:   performed  ly  the  in- 
stitution,   its  individual  staff  members  and   students. 


n 

Noteworthy  ts  were  m  de  by  the  co*aidttee  on  "Current  aad 

Psst-Wat  adjust     '  Vhiah  t  reports,  and  by  the 

library* 8  "Key  C    "  for  r;r  Infometion*  which  I   collect    nd 
classified  b  great  quantity  of  Talui  I    terials  from  about  ;  ;0 

state,  national,  and  foreign  bureaus,  associations,     agenciei  . 

Bulletins  devcr       -~  ;es  of  '.       u  .0  the 

schools,  club?,  etc.  of  northern  Han  Jersey  have  been  published 
circulated,  Exhibits  have  been  prepared  and  speakers  from  the  Speakers 
3ureau  have  been  ■     •  liable. 

Record  should  "lso  be  a^ie  relative  to  the  work  of  the  coualttee  on 
■War     ie  Guidance"  which  hat  collected  Material  relative  to  tht 
types  and  conditions  of  service  in  the  Army,  Navy,   rines,  tuid  v»ar 
induetr   .    is  eonmlttee  has  provided,  through  group  Meetings  and 
individual  councellin ■-,    ,  er.        lance  to  young  uon   of  the  collsgo 
•boss  case*  sere  up  before  the  draft  boards  or  who  sighed  to  enlist* 
The  committee  '  passible  for  men  students  Sith  special 

cp.ir.iif  ic:  iions  fee  find  the  aost  a]   Dpris    ad  effective  says  of 
rendering  war  ssrviue.     . .  .  .  ..  &ahing  of  the  present  colli 

. ,   -  pclleg*  had  393  nan  and  22     in  si 11 tar 1   serried  The 
^lUiLni,  tia-ough  the  coii        -  3  afficej   se  Maintained  -various 
types  of  contacts  with  graduates  in  eerriee  throughout  the  year. 
This  h  it  antic  corj        ,  publication  and  e.ircul- 

1  of  Berries  bulletin-,  Ghriitaas  gift-,  etc. 

in  extension  course  for  hlg     vol  teachers  in  service  has  been 
org,        I  given  by  Dr.  Xngebritsen  under  the  title  of  "Guiding 
Sigh  School  Students  into  far  Services". 

ing  the  year  1941-1942,  a  total  of  43  special  v.ar-tiae  courses 

rad  tc  te  students,  graduate  student*)  and  leashes* 

in  serrloei  (Set     I    »t  for  1941-3  94-2,  pages  6  and  7)  rhs  fol* 
leelng  course        sial  car-tins  interest  were  0    I  during  tht 

year  1942-1942 

Literature  for  Adolescents]  Developing  Faith  for  Living;  Through 

Literature 
American  Literal arei  k  Pageant  of  African  DsneereSjy 
Cent:-        .  can  £  inocraey 

Conflicting  Juli     i  Life 

English  kiter&turc  and  t  e  Rite  f  H  >dera     3Tacy 
■eteerology 

Seography  of  ifrica,  -    l.' ..  ; 
Economic  Geography  of  S  /     erica 

sonosAc  Qcegraphy  of  Asia  and  t     t  Indies 
Economic  Geography  of  Caribbean  America 
Practical  Avigation  and  Navigation 
Artillery      SetlCS 
Teaching  lathesmtlos  in  a  V?ar  Progrow 
Defense  "...     ...  A   the  Sbfl      "  I  Uistry 

1  alnlstration  end  Supervision  :    .    uiatics  in  1  V.ar  Program 

Differential  Equations  with  Applications  he  ss&lietles  and  ijagineering 

Crypiclogy,  Jade,  .aid  Cade  Messages 

Statistics  in  '.v  rnsffint  nd  Industry 

Elements  of  Navigation  for  Junior  and  Senior  High  School  Classes 

War  Languages:  A  Practical  Approach  to  Any  Language 


X% 


First  Course  in  Aeronautic* 

hadi<  -on 

Aarantuitxct.  xt     tftami&g  to  Hjr 
Second  Conra^  in  AtVcoautitl 

A&rouaua^t  i      a  v  it,«..  t  »aa 
bfcuticst     Aerodyn&aJ 

Astronctay  lor  IfffflgfltAai 
li  »t  JLLd 

BioL.    .     i  Technique »     Laslc  ftrap  .a  for  L<  ^orator/  oerv^oc 

in  Kil&tary  iiosjji'w^JLe 
Meteorology  wit  ligations  to  Aviation 

jria  AT£air« 
Development  oi  .  aud  QtBtral  America 

it  tat1  PdtlHVaf  rrobleat  in  Kcono&iaa  en4  Govtraa 
o  history  oi   bat  Baited  Static 
tteet&t  xraud1*  in  Aatfiota  Bittory 
r  .  i  _  i 
.   o  tiAg  thu  Social  ...  tut  Prttent  C  I 

It  liri&i^oi  i&tgp&ra  m   tot  .  -  ..  risdt 

Advanced  ?ir#t  Aid  aud  goat  Hur&iAf 
Rctigtatioaal  &aa4<  rthi^  in  .  ar~;__._ 

Guiuinsj  High  &cnool  St&it&t*  -----       -   foxvioat 

fttododMry  Be&dol  ?ayalaal  .*ai.j^  ?xogr*a  Tor  ?.ar-I'iae 

The  college  ha*  aad  tot  Mttlfrf  actio*  Lag         klf leant  al(3  to 

fcaaajha?*  I*  ttartit*  ay  offariafl  prafffclatAlj  iVee  tf  oaayat  ooursas 

in  aviation  and  radio  and  &£  w-vii  Atroaautie*  Adai^ijtration  courses 
in  "Pre-j'xignt  Aeronautics  for  Tt*ab*ra*«     I'd*  tirtt  ■  «.6re 

organised  and  given  by  tht  toll#g  &t  f*j  o 

each  6aj  during  tot  &a?i*ta&*  v^c-^-ii,     la*  3*A»A«      jurtt*  were  givta 
under  the  dirtafcio*  aad  flUj^trt  oi   tat  ~.  £•  Dapart  .o« 

These  courses  were  given  on  Saturday*  fro  a  9  JUM«   to  4  1%M»  I  lag 

Jan.  -*u  and  txttadjutf  to  May  tht  £9th» 

Teac  ers  in  Liorvice  BtWtetyiajt  I40  -  I      alar  attt*fl*B**t 

course  dteariptla&a  tad  ttats  inttrvu  'allow; 


DKPAhTMOIT     OF     CQK&HCB 

civil  rnxMAwncs  admikistkatio* 

Courts©  Out  lino 
Prc-Fligbt  Aeronautic*  Course  for  Teachers 

OSSimAL  iHFOHMATfrf 

Scoi>»  of  Course  -  A  tot&l  of  not  less  than  54  or  not  sore   than  64  hour*  of  cisserooa 


instruction  shall  be  provided  for  «pch  Secondary  School  Teacher  is  follow*! 

fen 

Minlnun  ^fTTnilfflft 

Introduction  to  Pro-Flight  Aeronautics 1  1 

General  Servicing  t,ttd  Operation  of  Aircraft .  17  19 

Meteorology 15  Id 

Savigation     ...........  13  15 

Civil  Air  Hegulationa 5  7 

fn  nigjit  Aeronautics  in  the  Secondary  Schools 1 

Final  £x«*niR«tlon   .....        • 2  I 


CJTAL  54.  6* 


Study  References  >ni  Text books  -  The  recoaj&ended'  study  references  include  selected 

Civil  Aeroii»u*,ics  bulletins  la  the  several  subjects,  five  widely  used  textbooks, 
special  bulletins,  sad  other  references  fchieh  tre   listed  hereinafter.  The 

Civil  Aeronautics    bulletins  *h:  IX  e*  the  bssic  guides  to  he  used  by  the  instructor 
in  the  course.     Etch  Socond&ry  Sc.ho.JL  Teacher  should  orecure  ■  ■Off  of  the  text- 
hook  froa  which  he  is  tear chi  .g  or  froa  which  he  «ill  tetch  In  a  secondary  school, 
in  order  to  folio*  it  throughout  the  study  of  the  four  ^rliieip&i  surjectfe  of  the 
course* 

Laboratory  ?md  Field  Studies  -  Ssch  institution  sh&l:-.  be  expected  to  «fcke  available 
*ny  of  its   ieaonstrotten  equipment  which  is  appropriate  for  use  by  the  a**90)« 
Visits  to  airports  or  other  centers  of  aeronautical  activity  are  halpfu 
should  be  made  where  feasible,  although  ©uch  visits  any  not  be  nade  during  the 
hours  scheduled  above  and  are  not  subject  to  Federal  rnlnours#aent« 


t^ons  -  Sine  class  periods  hev*  beam  allowed  in  the  schedule  for  examinations 
and  review  of  examinations  burin-   the  course.     The  final  exsnination  sh;H  cover 
ail  the  subjects  sad  #>ht<  11  be  }~iv*n  at  the  end  of  the  course.     All  sx^ainstionu  shall 
be  prepared  and  grided  by  the  instructor  of  the  course,   but  ah  11  be  subject  to  review 
upon  request  by  the  Civil  Aeronautics  Administration.     Af  milt  should  be 

given  by  the  contractor  to  students  a  ho  pass  the  course. 

COU:-h     OF     STOSft 
JHecoaaandod  Breakdown  of  Pro-flight  Aeronsnolos  Subjects 

X.     Introduction  to  Pre-F tight  Aeronautics 1  hour 

Purposot     To  outline  the  scope  of  the  c.uroe  ana    srovido  general 
orientation  for  it. 

The  first  class  hour  should  be  svoi  lor  a  preview  of  th©  course;  organisation, 
purposes,  methods  to  be  used,  textbooks,  and  orientation  in  the  hlstoricfcl  back- 
ground of  aviation  Man1  aviation  education.     A  selected  biblio;,r  i*y  of  collateral 
references  which  will  he  found  at  the  end  of  this  Cour&e  Out  ine  should  be  intro- 
duced, along  with  other  suitable  amtorlals  for  study  which  at,y  be  available. 


.-     . 


fttftti 
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COURSE  OF  SrUDI  (CONT'D) 
II.  General  Servicing  and  Operation  of  Aircraft  •,.»..., ,...19  h/ura* 


(Includes  aircraft  structure*,  &ero<!yn*aic0»  engines, 
in*  t ru»*nta  ,  Mrf  paraehutea) 


Purpoaeai 

(1)  To  provide  secondary  achool  %#ftch«re  with  <a  saore  adequate 
knowledge  of  the  aeronautical  aubject*    «isted  above. 

(2)  To  improve  tha  quality  of  the  teaching  of  these  phfcasa  of 
pre-flight  aeron&trtiica  Iff  ©econoary  school  olaaees. 

lit  bourt     Stresses  on  tha  aircraft  structure. 

2nd  hour*     Control  surf*.©«a  sat  operation  of  controls. 

3rd  hour*     Scientific  principles  underlying  lift. 

■  i^iii     iiim—hh  wwi  .r> ,  wm  nw.wi»w*wW«>— w    .w««wiiii   i. ■— ^pwwii^^hWiumwmwi— iW»1«»  »■■— .■>«.l»l.i«  ■■■>    ■  ■—■■■■  .n  ■—wi       -  mwnwi  hwi  inai  !■  hi  »»w*i  in       ■   in.mi.im   w    mm      ■ 

•  The  course  is  outlined  according  to  tha  si&xi&ua  mutter  of  elaaa  periods  sliO«ad* 
Where  lass  than  64  cl^so   periods  MTt  used,  adju&taaats  of  tiasa  should  ba  ipFt 
over  tha  four  principal  asubjucta  of  tho  course.     Total  nuafesr  of  periods  ill  11  not 
be  loaa  than  54. 

4th  hour i  Forces  on  tha  *iag. 

fvh  hourt  Factors  affecting  lift* 

th  hour:  Power  ued  drag* 

7th  hourt  Fropellera. 

ffth  huuri  Longitudinal  stability. 

9th  hours  lateral  wbA  directional  stability, 

10th  he>ur:  SI labia*  and  gilding  flight,  taking  off  end  taxiing. 

IX  th  hourt  General  principles  of  I ire  raft  eattines,  aircraft  engine  requiraaents 

and  typaa, 

Ijgth  hour i  Aircraft  engine  cooa traction. 

i?th  hour*  Aircraft  engine  spooling,  lubricants  *,nd  lubrication  ^ystena* 

14  th  houri  Fuala  and  principles  of  c*rbur»yLon. 

15th  haurt  Principles  of  ignition. 

16th  hours  Aircraft  engine  instruments. 

17th  hours  Ose  $A      .   re  of  parachutes* 

18th  hour*  Examination. 

19th  h-urt  Review  of  examination. 

Study  ftsfereooes. 

Aviation  $iuc*tl<ia  Besoarca  Group,  teachers  College,  Coluaoi*  University, 

Ss lance  of  Fr»-ff light  Aeronautics  for  High  School*.  M&caillaa,  Ke*»  York,  1942, 
^i.>a,'pagoa  ^O-ea^  136-U5i   353555  2Z2-231;   05-279;   -TSy-30.,;    "">...-;;;?,    311-426. 

Aviation  Education  Research  Group,  Teachers  College,  University  of  8*'r!ragke, 
gieaents  of  rra-Fiicht  Aeronautics  for  High  Schools.  Ma^iailian,  Seer  York,  1942,  l»96, 
pages  54*1-57;  154-172;  176-179  j   1«3;  3$|  183-275*   361-364. 

Haaburg,  SSerriil,  m&  T«en*y»  George  K,,  Ajaaxican  Student  Flyer,  /'ifcaea,  S®*»  Iork,1942, 
$1.50,  pa^aa  19-53;  117-146:  156-162;   171-172 J  177 1  182;   135-194 j  204-225$  233-317; 

326-332. 

Pope,  Fr&ncis,  ftnd  Otis,  Arthur  S.,  ^aman^>  of  A*raaputics,  Verio*  3©ok, 
Tonkers-on-Httieon,  1941,  42.00,   pa^es  1-lSj  29-66j  97-235* 


«  .  • 


fftudy  References  ( jontiawid) 
Sfcielde,   Bart  A.,  Air  Pilot  Training.  MeCrs.w-Hili ,  l««  York,  1942,   $3*50,   ptges  i6~4i^ 
51-a3j  96-97i  107-1  3;  U4-U7i  135-4J7|  U3-170;  171-172;  177-W)  184-135;  189i  20*-a*| 
240-&54I  *66^283j  214-287 i  288-294 f  301-305;   ?^-3a5« 

Civil  Aeronautics     i  .,.:  -t  of  Civil  Air  fogujAU-ng  for  Pilots.  l$42f 

6th  ed.,  ?.?.e» 

Civil  Aeronautics  SullstiB  to,  2J  cjtU  Pilot  Trunin..-  iknug.  iyu,  2tal  e4.,  ..65 

Civil  Aeronautics  Bulletin  Ho.  27  Pilots1  Airplane  Manual  by  S.O.  Anderson,  19*»0.  |«3Q 

Civil  Aeronautics  jtdwlfilatanfciiflR,  Ms*  frslttlDC  Bwrvice,  Pall:  .t  L*wp*etion  Hpcoid. 

Form  S26.     This  form  should  be  BSed  >.y  the  Secondary  School  Teacher  in  connection  -ith 
an  inspection  of*  us  Aircraft,       .     |VM*  it  i  .o  to  a&ke  such  *n  inspection.  Copies 

aay  be  obtained  froa  the  Director,   Pre-Fli^ht  AfffMHItlttf  ."rc.^raa,   C.£.A.,$&sthington,f".C. 


•Civil  Aeronautic*  tfcilietins  are  avail* hie  through  the  Superintendent  of  Documents, 
Gpyernaent  Printing  Office.  Washington,  D.C.   (Hetalttsnce  is  required  In  fcdv&ncc.) 

m.       Meteorology. 

Purposes  1 
(if  To  ta&eh  the  essentials  of  meteorology  as  applied  to  eviction, 

(>)  To  ixprove  Mit&t&f  of  teaching  the  aeteorology  of  pre-f light 
a*M&auti<3S  in  secondary  seho  1  classes. 

I«t  h?uri  The  importance  of  weatfeer  to  flying?  aafety  in  *a?  tiae  &nd 

pescc  tlaej  vsa.th£T  service  available  to  pilots;  classification 
of  weather  n.-  ,<_>:' ts. 
£nd  hour i  Conditions  of  the  sky.     Definitions  of  meteorological  #leui®ntsj 
i>o*ure— -has  ao&aured;  typaf  of  be-roaeter  and  application  to 
th*>  i.lliaetar. 
-r"'   -'ur:   duaidlty,  alftd,  ceiling,  praeips-t^lion. 
4th  ^nkr:  ISfsathsr  aaps  and  man  lug  of  -v?eather  sap  ayaoois* 

Continue  stud/  of  Mfttfeil?  uap  symbols. 
5th  hours  '.Decoding  or  teletype  a^u-once  report*. 
6th  r.curt     Distribution  of  oxygen  with  height  in  the  ataoipher* — teaperaturc 

*nd  pressure  vaxiatloa  *ith  height. 
7th  hour;     Specific  huaidity — condenaation — heat  energy  in  the  atmosphere. 
8th  hours     L&pae  rates— »■.■>■        .    vr/  e4is  »tle,  and  obturation  sdiafeetict 
9th  hour?     Pressure  gradient— centrifugal  force— circulation  of  the 

ats&oaphcre  in  L.         ..,.;  low  presaur©  areaus. 
LQth  houn     JUr  audita.     a<v2i;*io*tion  of  ©ir  «a&sefi. 
11 th  hour*     fronts. 

12th  hourt     Weather  usaoclatod  witJi  *ara  end  cold  fronts. 
13th  hour:     C^neral  and  local  circulation  of  the  ataosphere. 
l/.th  hrnari     Fog  and  low  stratus  elettSs*     Thun^crstoraw . 
15ta  hour;     Icing  conditions. 
16th  hourt     Weather  «ap  study. 
17th  hour;     Examination. 
ISth  hour  t    Rovisw  of  iyrni.taffttltiH> 

Study  References 

Awiatloii  Sdunation  .h  Croup,  ^v.iynce  of  ?x ■ts-v^ifjax,  Aoa-xtfiauti.ca  for  lii^n  Scho  io, 

pages  436-583 J   588-623. 
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31. 

Meteorology 
Study  Refwcncii  (Continued) 

Aviation  Education  Research  Gfroup,  Elements  of  fre-fiUht  Aeronautics  for  aiah  Schools. 
pages  53;  60 j  68-136. 

H&nburg  «tnd  Tweney,  American  fituient  Flyer,  pp.  345-450. 

Pop©  and  Otis,  BleaantB  of  Aeronautics f  pages  402-407*  423-527;  5*6-565. 

Shields,  Air  Pilot  Training,  pages  356-434* 

Civil  Aeronautics  Bulletin  Bo.  25  Meteorology  for  Pilots  by  8.C.  Keynes,  1940.  #.75 
(The  revised  bulletin  is  scheduled  for  aiblic*  tion,  March  1,  1943.) 


Xf •   navigation  .....  .........  15  hours 

Purposes  t 

(1)  To  teach  the  essentials  of  air  navigation  us  used  in  piloting  &nd 
dead  reckoning. 

(2)  To  improve  methods  of  teaching  air  navigation  in  pre-flight  aero- 
nautic s  iii  secondary  school  cite  sob. 

1st  hour;  Introduction  to  map**  and  charts.  Definitions,  types  of  charts. 

The  earth.  Types  of  pro j actions.  Me&imresfegnt  of  ■Aieitaucos  end 
istortlom. 
2nd  hourt  Lambert  eonfonaal  conic  projections.     Measurement  of  course  &nd 

.listfouce*.  Map  reading  practice*  Beeognltion  of  objects  on 

ground  indicated  by  symbols  on  chart.  Chart  symbols,  loc&tlon 

of  objects,  and  terrain  features  on  saps  end  charts. 
3rd  hourt  neKSUreiaismt  of  courses  tni  bearings.  True  course,  compass  course, 

and  magnetic  course.  Variation  and  deviation.  Airspeed  meter, 

description  and  purpose.  Altimeter,  description,   purpose,  and 

methods  of  setting. 
4th  hour*  Magnetic  compass*  principles  of  construction  and  operation , 

compass  errors.     Problems  in  correcting  for  eo&pass  errors. 
5th  hour i  Vactor  problems,  definition  of  vector.  Triangle  of  velocity. 

The  effect  of  wind*  solution  of  problem  where  true  course, 

airspeed,  wind  force,  and  «ind  uirection  are  &no*n.  and  ground 

speed  and  true  ae&ding  are  required. 
6th  hourt  Solution  of  problems  where  eind  vector,  heading,  end  airspeed 

are  known  and  true  course  and  ground  speed  are  required.  Sector 

problems  where  any  four  elements  are  itnown  and  the  regaining  two 

ele»ents  are  required. 
7th  hourt   Introduction  to  dead  reckoning*  theory  of  dead     eckonir?^ 

navig&tlonj   time,  speed,  distance  relationships.  Calculations 

and  estimated  ti»*  of  arrival  ss  an  aid  to  map  reading  and 

pilotage* 
8th  hourt  Slssilmtsd  flight  problems.  Plan  trlan*tulfcr  course,  using 

sectional  ohjirt. 
9th  hourt  Solution  of  time,  speed  Mftfl  distance  problems. 
IQth  hourt  Solution  of  problems  on  returning  to  intended  tr&dk. 
II th  hourt  Solution  simple  radius  of  action  problems. 
12th  hourt  Time  ani  time  acnes.  Practice  in  solving  all  types  of  velocity 

triangle  problems. 
13th  hour;  Contact  flight  planning. 
14 th  hourt   Examination. 
15th  hourt  Review  of  examination. 


as 

Aviation  Sduoatlon  Research  Group,  Science  of  Fre-Flight  Aeronautics  for  Hjffh 
Schools.   pages  662-710;  714-725}  727-764. 

Aviation  Education  Research  Group,  gleaents  of  Pre—Flight  Aeronautics  for  High 
Schools,   pages  56-5o|  329^60}  370-385. 

fianburg  and  Twn«y»  Anerlcan  Student  Flyer,  pages  4 51-500 j  $25~53A. 

Pope  and  Otic,  SI sweats  of  aeronautics*  pages  ;- 87-3  34. 

Shields,  Air  Pilot  Training,  pagec  437-<*63}  467-494. 

Civil  Aeronautics  Bulletin  So,  24  Practical  Air  sfovjgaUon  by  thobura  C.  Lyon,  1940, 
II. 00. 

Aeronautical  ch&rts.     ••?!!•  giona.1  &nd  sectional  charts,  ordinarily  procurable  fros  the 
Chart  Division,  Waited  States  tssslt  and  Geodetic  Survey,  is*  not  avnileala  •  luring  the 
ear  period.     The  Cosst  and  Geodetic  Survey,  £&&hingten,  D.C.,  has  prepared  for  edu- 
cational purposes  a  special  cht-rt,  b»md  on  a  portion  of  the  Dei  Koines  tiPM  five 
duplicate  charts  appefir  lag  on  the  one  shset  cost  f*Jf 

Broan,  Lois,  ani  Jacksan,  I.  V,,  ileron&utle&i  Study  Ch&rfr.  Ginn  &  Co.,  1*4(9 


?♦     Civil  Air  Keflulntlona  ......   ....... ...7  hours. 

Pur potest 

(1)  To  t»&ch  the  secondary  sahool  teachers  hoe  strict  observance  of  sir 
traffic  regulations  rcili  le&d  to  sore  safe  tw&   efficient  flight. 

(2)  To  stress  contact  flight  and  instrument  flights  rules  and   to  explain 
the  importance  of  traffic  patterns. 

(3)  To  improve  methods  used  in  teaching  civil  air  regulations  is  pre-flight 
aeronautics  classes  is  secondary  schools. 

1st  hourt  Introduction  -  Civil  Aeronautics  Act  of  193S.  $eed  for  regulation. 
Methods  of  increasing  safety. 

2nd  hourt  Specially  designated  area*.  Aircraft  registration  and  certification. 

Transfer  of  title. 

3rd  hourt     Pilot  regulations,  certificates,  ratings  end  r*  mir^a&nts.  Airsten 

rating  records  mi  tltWI  identification  cards.     Issuance,  duration 

an--:  validity  of  pilot  certificates,     definition*  and  penalties. 

(Civil  Aeronautics  Act  of  1936.  See  Title  9) 
4th  hourt     Import* tics  of  observing  Air  Traffic  Rules  especially  regarding 

instrument  flight.     Flight  ruieo.     Contact  procedure  for   Using  off 

and  landing;  right-of-way;     aerobe  tic  flight  rules j     parachutes. 
5th  hour i     Eules  regarding  traffic,  patterns.     Light  sad  signal  rules?  specially 

designated  areas}  control  aones.  of  TnteTMgillltJ   ewtRa*  airports  end 

control  aonasj  danger  sense. 
6th  hourt     Weather  ainissuas}  contact  tad  inatrussent  flight}     procedures  and 

phraseologies  for  airport  traffic  control. 
7th  hourt     Kicsaination.     Eavletr  of  examination* 


H*£*&4?.  .,.-.     K&ute&l  ••••  »°*  *i*"~    •  -»ntnm* 
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Gtudy  Referencei 

Ivi&tioa  SdttgatloB  Research  Group,  Science  of  Pro-P..i£ht  Aeronautics  for  hl^h  Scaoole. 
pages  JU9-177. 

Aviation  Eaucetion  Iieaesreh  Greup,  fciosfrgate  of  Pre-rilgtat  Aeronautic*  i'or  Hiffr 
ScfapoX* .  pace*  4&-49. 

isatburg  :*a4  Twrnuty,  ^aarlcgn  Student  Fiver.  p*tg«*«  591-601*  610-627. 

Pop©  and  Otis,  EXesfsnts  of  Aeron&utlcs.  pages  566-570}     589-^04. 

Civil  Air  TtegalstiaAS,  Part  £0,  Pil^t  C»rt,l.f  fofctes .  Effective  Sept.  I,  1942,  for  saXe 
by  5uperini»ad«nt  of  vocuaants,  $&s.hingtoa,  P.  S*j   (3»f>.  Ooveraaeat  Pr  in  ting  Office; 
10  cents.,  flees.  20.1-20.13}     20,3-20. 37 1  20.5-20.650}  *0.71-*0.7*1}  20.727-20.7271} 
*  0.73-20 .8* 


*  Because  theae  doeaaaaats  ars*  the  aost  currant  aoapilaiisna  of  Civil  Air  iusgui&tioas, 
they  stoLU  iw  zi?-m  .-.-.org  study  th&n  othar  sources. , __^_«__________. 

Civil  Air  Regulations,  Pert  60,  Air  Trsff;U  Rales.  In  asended  to  July  15,  1942,  for 
ftfelo  by  Superintended  of  Doouawats*  Sashiagton,  BfC.   (U.S.  Oovernsa&at  Printing  Office) 
10  cents,  sees.  6O.0~6O.47ll}  60.6-60.733  J  6Q.$0ttj   60, 90-60 .9X2}  fc©.95-tt).m* 

Civil  Aeronautics  Bulletin  No.  22  ffijgest  of  Civil  Ajr  ftegulstiops  for  Pllofes.  6th 

edition,  August  1942,  £.20. 


*  Seesuse  these  docuaento  sre  the  sart  current  cottpllutioa*  of  Civil  Air  EeguletLvas, 
ther  &aoul4  be  fclvaa  aors  fefe»%y  ^*p  -°tb»rll  sauree*}. . 


VI*     Pre~f  itfrifat  A*rpa»titlcfe  la  the  g&con^-ua-jr  gatoais. ...2  boars 

Purposes* 

(1)  fe  ev&iu&te  thfc  educational  significance  of  pra-f Aight  aeron^uticis 
instruction  la  the  aseoadary  schools. 

(2)  To  seek  practicable;  seXttiioai  for  the  principal  efiniaietrativ®  &r&  in- 
structional problis>&s  la  secondary  sefeool  courses  in  pm  fHiflfrs  aero- 
nautics • 

gtt^ly  Hsfereacs* 

these  referent**  ail*   be  supplied  by  the  Civil  Aeronautics  Mainistretlca  on  or  before 
8*y  15,  19*3,  eithout  special  requests  from  institution*  which  offer  the  courses. 


VII.     Final  ExaglRfc^on .  2  hours 

This  •XKttLa&tiun  shoulri  cover  fell  topics  of  the  course. 


JJMfflffllft...- 
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General  Servicing  ftnd  Qjorat.lqa  of  .Ajrcrart 

Chatfield,  Charle*  H,,  T'/ior,  C«7«f  *nd  O^r,  Ifcatswctii,  The  Alrpisne  and  It* 
ghgjna,  4th  ed.,  Re«  York,  NcGrsv-Kill ,  1940,  414  pftsres,  $3.00. 

Flight  Prei*iratioB  Training  Series,  PriafclaUa  o^  Plying.  Me»  Xrok,  tteGra*- 
Hiil,  IfOi   Hi  ;»*•*,  41.50. 

Flight  PreparsUg©  training  £ari««,  Operation  of  Aircraft  gn^ine*.  N«*  York, 
lo0wM£ULL|  1943,  §«96« 

GJUlasr,  those »  8*,  end  Hietach,  Sermn  a-.,  SjapJlifled  Theory  of  Flight. 
SI©*.'  York,  Van  Soatread,  19^1 1  IM  »>&£**«»  v.:.0'J. 

Lea,  John  G.,  fighter  F^cts  |g|  Fallacies.  New  tork,  &iiliaa  Sorrow  &  Co., Inc., 
i<M2»  63  pag**f  H*25« 

Shields,  Bert  A.,  jPrlaojolaa  ox  Air  era.?'  t  ifoKifte*.  #©*  York,  Bqttray-mil,   194* , 

j?s  p&iitt09  a. as.  " 

tgetlvOroiCh.:.' 

tfunphreys,  I«j«t   kaya  of  the  ^gather.  Pennsylvania,  the  Jeques  Cattail  Fran©, 
1942,  400  p»-£«ii,  44#00. 

Vetter,  Ernest  G.,  fusibility  Un  11  suited.  8ow  York,  iriiliaa  Morrow  ft  Co.,  £aft»i 

194*,  346  pages,  ±5*50. 

■enstroa,  Wiiis.a«  H.,  Kaathar ,  a,a4  tim  Ocean  oi  Air.   iiostosi,  Ww.gasM i  illffllJit 
194ii,  404  P*8«»  14*004 

navigation 

Flight  Preparation  Training  Series,  Air  Savt.:;&tlan.  including  Part  12-  Introduction 
to  navigation;  Part  X  -  Introduction  to  .garth;  fart  III  -  L\  .akoning  and  Lines 

of  Positions  Part  IV  -  navigation  In»tru»ants ;   Port  7  -  ctalntivo  Movement; 

Part  VI  -  Contact  Flying?  Part  VII  -  Jlautic&i  Astrorioay  fend  Celestial  Navigation, 
Mew  fork,  acGraw-hiil,  19^3,  Sl.tfO  eaoh  vo&uae  (tentative   /rice) 

Woeas,  Philip  V.H.,  Ay*  savlgatliqa .  -did  od«,  8®^  York  Mai  London,  McGraw-Hill, 
193*4  537  pages,  t5JKT 

General  -vefereaee 

Aviation  Education  hasearch  Group,  T»ach#re  College,  Columbia  University,  Air-Age 
Xduoailou  Series,  ftiblloftrajaay  of  Av.ifeti.on  I'duc&tioa  Meter jala^  get  York, 
Jfeeaillan,  194^,  |4tt«     This  book  lists  numerous  ^sources  inhere  useful  free  or  in- 
axpftualv*  aaterials  aay  ho  olit&inad  A*  alaM  use,  as  well  ftf  eora  plate  lists  of 
hooks,  'periodicals  Mat  fllas. 

Itertiett,   Hail,  Air-*ge  Kduc&tiaa  Series,  goolal  Studies  for  the  Air  Affe.  #er  York, 
Macaiiian,  i94«i,   130  pug»a,  s,.60. 

Beughaan,  Harold  Z»$  Aviation  Dlctlona.?^  and  Eefer^nce  G^lao,  2nd  ed.,  Calif  •, 
Aero  Publishers,  \%Z§  906  pa#»s,  $6,50. 


.  mtmm . 
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Clttvanger,  Cloj'tl  P.,  Modern  Flight.  8#&  Tork,  0M»  *ad  Sobl^,  Ift&i  ;.i*»  }»£»»,  1^*95. 

rJUUht  Proptr «tloR  3*rioof  Pft/Etaii  ifofttt&l  tor  frll^ft.  £s*  York,  Kctfrttj-iii^  r  1943,  i'29 

Pftg«»,  4*90 

Flight  Pr#ps,rstlon  Bori**,  M^fejfeiafet^OH  ,1'ppr . JQyfatfg i  ftn  Turk,  HlftWi  MOIf  L949§  1V9 

?•«»,    ^60 

Frodortok,  JTohis  8,,  Pj^fcffAftki&C,  tfoaeM*  1  ^  jjgfa  C'ides.so#  Xneii.,  19-w,  Ail  *«*•«,  $4.00 
Johaatoa,  S.  ?»ul»  liorlaoa»  fclltf  Hfl »  *»©*  Sttfej  Buoll,  Slow  »atf  P««src«,  1941,  J46 

J«rM.4EJEko£f,  k®mn,  y^itr  Bflgll  ***  ft*fc»  ?****  *****  i»§— 11>j  iv...-\   -  u  ,*.£«*,  #*«50 

iMNtaMPffi  A«w»»  jftrt*gs££!»  KHH&t&l  &NttBC»  *•*   *->rlt#  fcWfWI  •  ■*•»*! 

1942,  ->15  p*m»%     *.>0 

S«aa«r,  G*or£«  f.,  *lr-Ag«  MlMilftH  flfiii,  JttttJMMtiULlB  1Mb  »**  *©**, 

■Mvttlaft,  I*?     ,    ■         *§■*!      «^4 

Winter,  *UUsi/.,  Th*  ao4ol  Aircraft  ilaatVjoak .  lift*  lark,  CrowoU,  V>41,  .  >a  >»«£•», 

Isuoi 

II.     i»*rlo4icsl»« 

fofrrwa^  jEEtoMM^     Aawrl0»»  Etfucatloo  fiWll|  lM*|  *ito  fMUl  *r&at  Mvtvli 
'/diumtjua,  Ohio,  mhI  ><30  rifio.  *v*»u*#  lea  fork,    le«ki>f    ur:ag  school  year. 
1W  P»r  svwetir,  70$  por  yoar,  is  elubo  of  30  or  MMNIJ     40#  gif  ^os&aior,  S©# 
yor  :/«&r,  la  c&Mi  or  IS  to  39* 

friTJA  fi»r«ifctttii£>  Joaraa^.    SlTtX  i*jr*w»t4o«  M»Snlity»tiom|  -,     .  ,t 

SoalaaiaWl/  50s  ;m?  jme*    $&%&  fey  tho  SuporiatoadMit  of  &*atta«fttsf  U.S.  6©Tor»- 


37 


C.  Buildings  and  Grounds 

In  accordance  with  previous  plans  calling  for  additional  office  space, 
the  following  changes  in  offico  it-eilitis.'j  have  been  provided: 

1.  Th3  Dsan  of  Ins  true  t  i  ->n f  o  offioi     ;ovsd  from  tbt  room  between 
room  5  aud  the  present  Personnel  office  %  :  a  adjoining 
the  Predion b •  a  of;.'  ice  • 

2,  The  Registrar's  office  v.hieh  was  locatea  between  tim  old  Dean  of 
Instruction^  office  and  tht  present  Dean  of  ?iomenfs  office,  was 
moved  to  room  7  and  new  and  additional  faeiliti^s  were  provided . 

3*  The  office  of  the  Secretary  of  Pari-hiae,  Pxtcn^ion,  and  Summer 
>ion  w a ..  aov«d  froa  tho  rooj       the  oxiiee  of  the  Pres- 
ident's secretary  a..-  old  room  7  to  a  nesiy  aciivoed  room  between 
i  a&«  itegiotruMB  L-._^t;e  ...a  peon  i. 

4-.  T   offica  of  the  Director  of  Fs      -     Stored  from  the  Dean 
of  Rouen's     ce  ti    b  Did  U»gLa   i   h  ce. 

rcvidfcu  baa/  circulation 
between  offices  cairying  on  closely  related  vork. 

D.  Staff  Changes 

A  rector*  b(        --  jor  cLu.wl-.   ..ex-.,     ade  in  the  col- 

lege .  '  t£i  -    ring   ,....,. 

L*  I  plej       .   Finley  has  .etireh  iad  ,1s  ol&CM   b*fl  I  illed 

b,/  the  appoin^neni,  oi  Brt  Ihe^ias  Clark  Pollock. 

*..  Frofet-fccr  Roy  ■  .  hatch,  Head  of  the  Department  of  Social  Studies, 
retired  at  tho  end  of  the  yeai .     Hie  position  was  filled  by  the 
appointment  of  Dr.  W.  Harry  Snyder* 

y%  Mrs*   Kaude  L.  Carter,  De*n  of  ,   died  daiing  the  first  of 

lay  and  her  position  was  filled  lj  the  a, .    .       eat  of  Kiel 
liargaret  A ,  Inertia* 

4.  Dr.  jleber  ft,  Lyar..,  Head  of   the  Dsoartaeat  »f  Lottj 

.     ...  ,  State  G        Is  loner   '.     s     rge  of 

.   nation*     Hil  ■  Led    to  date* 

OO&J .  1  attention  is  tailed  to   Lit  above  boeaaoe    . :    v  nrtant 

service  -         tee  staff  eeaber  m        .  -  ilego  over 

a  period  of  y*OJ    . 

lei         oiataeati  to  the  Faealty 

De  Veritch,  Victor  P&rt-IiaO  Instructor  in  Violin 

Glover,  J.  Howard  Instructor  la  Leal  Education 

fireez  ,  hl&dys  .rue  tor  in  Science 

■ec  f'M't-'. .  Business 

oatioa 
Placck,  George     .  truetei   in  _eie::ce 

leaj  Sibel  J.  Xaetr  etc*  is  Seienee 


*>8 


Hew  Office  Staff  Members 

Van  Etten,  Frcnces 
Withdrawals  iro*  the  Faculty 

iirinley,  Sic oh  D« 

Carter,  &«ude  L« 

Finiey,  Gtarles  r*. 
♦Glover,  0  •  Hows rd 

Greer,  Gladys 
♦Hamilton,  ft.  Paul 

Hatch,  Roy  . 

Ho fan,  James 

•PlAMfej  George  &• 

V'  r.  io/j  ;i3l*n  8. 

*  iHlltAXy  Service 

Wlthdrswsi*   from  Offlo*  fa  tail 


Assistant  Registrar 


-true tor  la  Physical  Education 
Dm 

t.r  iction 
L.;  o, .  vLi    la     hysical  Education 
Assistant  Instructor  in  Science 
Afciw'cii  t&  ftrorsatoc  of  Knglish 

studies  Dept. 
PtiXt-l'ias;  Instructor  in  Business 
Luuc-itlvin 
Itor  Id  science 
Instructor  in  science 


.9  Registr  r 


Lor,  Pwjttetw 
E.  Faculty  Preparation 

Academic  Qualifications  of  Full-flae  Facuiiiy  over  Five  xaar  I- cried 

•    -  ,    £L2?y±   &b*£s&    ±M±r&r.    lftt*:-£3. 

Doctor's  decree  <"»r 

lent  prnfrsmtttf    42:. ?£ 


60  waster-hours  of 
graduate  atudy 


-00 


Master's  degrea  or 
©luivsleiit  creparatien     38*3 


B.«cn*lor{^  de$?r** 
K»D«  it 

III  •   *\9Coaaendat.-Lons 


1.7 


tap 

30 
0 


£4 
0 


_, 


£5 


23 
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i.  That  the  college  Ehouiu  sauce  specu*!  --i'lortt-  to  raavult  stttdattta  for 
admission  in  January,  Hay*  and  8apt— EOT  tl  or 

shortages  and  to  aaintf.lu  the  organization  v.  collect*  ahiofi 

he.  bttilt  8(  over  c  considerable  fcai  I  a. 

2.  That  tiie  college,  Btata  li*j»t|Mmit  a£  IftBaatlOAf  and  the  special  .post- 
war flaw  lesions  shou..        .    .  :  lively  o  reuiy  to  promote 
vigorously  •  prop-                                                   a  for  the  Btfcta  fOMUNHM 
Gellege  st  Montcl^ir.     Complete  {A                           flaatftaBl  for  a  new 

room   niiloin      i      m  ilia*  Btata       .-'o.— 

ri«-  tniis  .:•  -  \  .         -  tos .  :-cts 

wer-  stj   bhls   uro.teet  aJMfttM   oe  u^.^rcitood  aa  ikying  priority, 

I  she*1 1 '  slaa  sail  sttantien  bo   ...  buildings 

hr.ve  oe«?u  recos&aandea  over  s  *f  £l£t  are  listed 


3<?  . 

under  "reserve  bull  in,;  projects  for  favorable  consideration", 
A*  Science  and  Mathematics  Building 

B,  Physical  Education  and  Health  Building 

C.  Meats  Dormitory 

Preliminary  plans  .are  on  file  at  Trer-tci     Mkflh  01   tu©  above, 

3.  That  the  following  recommendation  quoted  from  the  Annual  Re;  art  for 

";t  year  applies  to  the  salary  situation  now, 

"From  time  to  time,  data  has  been  submitted  relative  to  salary  increases 
for  staff  members.  It  is  obvious  in  these  days  of  increased  cost  of 
living  and  increased  taxes  that  comparatively  low  salaried  people  who, 
because  of  their  professional  status,  are  required  to  laairitcin  ■  rel- 
atively high  standard  of  living  are  faced  with  exceedingly  difficult 
financial  problems.  In  industry  toid  commerce  the  need  fur  salary 
increases  has  be on  faced  realistically  and  satisfactorily.  I  can  say 
without  hesitation  that  in  all  my  relations  with  teachers,  I  have 
never  once  scan  them  confronted  with  such  exceedingly  difficult 
financial  problems.  Well  trained,  progressive,  experienced,  and 
Successful  teachers  are  facing  problems  such  as  losing  their  homes, 
going  through  bankruptcy,  increasing  indebtedness,  selling  their 
insurance,  and  suffering  ,rivations  not  common  in  these  days.  Result- 
ant despair  and  emotionalism  has  interfered  with  their  laorale  and 
accomplishments.  I  respectfully  recommend  that  the  Governor  and 
Legislature  find  ways  and  weans  of  providing  salary  increases." 

4.  That  attention  be  called  to  the  recommendations  of  various  depart- 
ments relative  to  changes  in  courses  of  study  and  curricula.  The 
college  through  its  various  offices,  committees,  and  staff  members 
should,  insofar  as  possible,  comply  with  mil  well  approved  recom- 
aendationi"  and  contribute  its  best  services  to  the  winning  of  the  war. 

5.  That  the  college  endeavor  to  have  some  constructive  plans  for 
meeting  the  possible  educational  adjustments  which  may  follow  the  ?*ar. 
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IV,  Statistical  Data  'tfhlch  HaY»  Been  Carried  by  the  Annual  Reports  over  a 
btng  Period  of  leers 

.  Financial  Stateaant 

Incoae  1942-1943 

From  student  fees • 4  64, 202*02 

From  ap  ropriations  -  public  agencies 2y", < >2S,  .48 

Total - .  *336,457.50 

Expenditures 

Personal  service  (salaries  and  wages)... ^250,1^3 .88 

Maintenance  and  operation. ,  *,.  ,     .  .3? 

Total |292t507#25 

Student  Aid 

Total  loans  aade  to  students .50 

Total  scholarships  awarded  tc        ...........  %     8, 3X0*00 

Total  Fader al  work  grants  to  students. •  J 

Total. I  I   ,552*39 

B.  Financial  Aid  and  Scholarships 

Nuatber  Value        Totals 
Scholar ships 

te                 79  $8,310,00 

Edward  Russ             2  150-.00 

Howe  Memorial            2   77  257.00      $8,717.00 

Loans 

State  35        2,809.50 

Chapin  Meaorial  2   37      212.50       3,022.00 

N.Y.A.  61   61     2,432.87       „, 432.87 

lent  Jobs 
Fellowships  2        1,025.00 

Laboratory  Assistants  14  975.00 

.   Waitresses  73        4,946.00 

Office  and  Misc.  30  119  6,343.48 

Totals  300  $20,525.35 
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G.  Distribution  of  Enroll awn t  by  CountieB  1942-1943 


County 

Ml 

Atlantic 

3 

Bergen 

19 

Burlington 

- 

Csiaden 

1 

Capo  May 

1 

Cumberland 

- 

Es&ex 

69 

Gloucester 

• 

Hudson 

U 

Hunterdon 

- 

_er 

- 

Middlesex 

2 

Monmouth 

5 

Morris 

4 

Ocean 

t$ 

P&es&ic 

20 

Salea 

- 

Somerset 

5 

Sussex 

- 

Union 

6 

Ktrren 

■to 

Out  of  State 

- 

Totals 

149 

Women 

Total 

1 

4 

38 

57 

2 

2 

5 

6 

1 

5 

245 

2 

2 

43 

62 

1 

1 

6 

1 

11 

16 

13 

17 

4 

4 

70 

90 

1 

1 

6 

11 

4 

4 

35 

41 

3 

3 

432  581 
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D.  Analysis  of  Enr    JUaent  by  Curricula  1942-1943 


.urtment 

Business  Education 
English 

Foreign  Languages 
Mathematics 
Science 

Social  Studies 
Totals 


Year  in  College 
.Fresh,  1st  2nd  j£d  ^th   Tote^ 


5 

10 
3 
9 
6 
8 

41 


23   29 


34   17 

a    19 

44   43 


4 
9 
9 


38   41   13   40 

22   23    3   21 


21 
11 
31 


132  172   45  142 


«2 

142 

72 

14 

66 

135 
581 


Sex 
M   F 

21   61 

13  129 

15   57 

28   56 

34 

40   95 

151  430 


E.  Distribution  of  Graduates  Including  January,  May,  and  August  Graduations 


For  Secondary  Teachers 

Administration  &  Super 
vision 

A.M. 

Hot  Previously 
Eligible  for 

Certification 
ken           I  mt§\ 

Previously 

Eligible  for 
Certification 
V  M             1  1  MM 

7      1 

Totals 
..'..    vVoiaon, 
7      1 

Business  Education 

A.B. 

16 

19 

w 

- 

16 

19 

English 

A.B. 
A.M. 

5 

62 
1 

1 

4 

5 

1 

62 
5 

Foreign  Languages 

A.B. 
A.M. 

10 

32 

- 

3 

10 

32 
3 

Mathematics 

A.B. 
A.M. 

12 

1 

H 

- 

** 

12 

1 

24 

£>ci  ;nce 

A.B. 
A.M. 

13 

15 

1 

2 

1 

15 

2 

Social  Studies 

A.B. 
A.M. 

22  _ 

44 

1 

2 

3 

22 
2 

44 

4 

Personnel  £-  Guidance 

A.M. 

- 

- 

2 

1 

3 

Totals 

79 

198 

13 

16 

92 

214 

Graduate  Curricula 

14 

18 
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ANNUAL  REPORT  OF  THE 
DEAN  OF  INSTRUCTION 
1942-1943 

Tae  College  and  the  War 

You  will  receive  a  lull  report  of  tais  activity  from  our  fecial 
committee  in  charge  of  such  work.  Special  mention  is  made  of  it  here 
because  oi  its  outstanding  efiect  on    .  t  everything  contacted  with 
thetfiuties  of  this  office  and  becaut-e  of  the  major  importance  given  it 
for  the  year  just  past.  Since  the  start  ef  tne  war  we  have  made  funda- 
mental cnanges  in  our  required  courser;,  in  the  subctitution  of  courses 
for  thoae  usually  required  and  in  the  content  of  all  our  courses.  Then, 
too,  we  have  so  administered  our  scnedule  that  ail  male  students  can 
secure  a  iull  year's  work  in  Mathematics  and  in  Science,  regardless  of  the 
field  in  which  they  wish  to  specialise. 

We  adopted  the  accelerated  program  plan  very       ter  it  -*as 
approved  by  the  State  Board.  As  you  alret  ,  UBOWj  it  resulted  la  our 
graduating  three  groups  this  year,   one  in  January  ,  Que   in  Ma,y,  and  one 
in  August.  This  acceleration  seems  to  have  ce^a   more  than  ample  in 
meeting  tae  increa  ;ed  needs  of  English  ana  Social  Studies  te      ,  but 
has  failed  to  furnish  eaoug.i  Science  and  H  t.nem^tics  teachers. 

This  change  of  paot  in  our  schedule  has  been  of  eieat  help  to  many 
of  our  men  in  Eecuring  special  assignments  in  various  departments  of  our 
armed  i'orces.  Now  that  the  armed  forces  are  inducting  the  men  at  an 
earlier  age  and  are  discontinuing  some  of  tne  college  programs  of  training, 
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tne  accelerated  schedule  has  lost  much,  o:  it.  v  xue  to  our  male      x- . 

•■fact,  our  male  to  i  em&ie  student  ratio  is  dwindling  with  each  successive 
class.  In  the  group  admitted  for  September  it  is  1  to  10.  It  now  seems 
th*>t  to  far  as  able  stuuents  are  concerned,  tnere  is  little  need  for  t.-.e 
continuance  of  schedule  adju  t^ents.  Theae  adjusteentf  are  of  little  or 
no  practical  value  to  women  in  prept ration  for  war  service. 

The  so-called  exerts  vary  widely  in  their  guesses  as  tc  the  date 
of  the  ending  of  the  war.  The  prsi-ent  condition  of  atfaira  with  the  Axis 
powers  seej;s  to  warrant  a  guess  that  the  strife  «vilx  be  over  long  oefore 
our  next  entering  class  graduates.  It  might  bt  well  tc  consider  the 
abandonment  of  the  accelerated  piua  ceiore  the  admission  of  the  1944  ©re   . 

We  ntve  received  inquiries  about  matriculation  iroai  men   in  *ervioe. 
The  rigors  of  arm;,  life  will  do  man  to  crowd  out  scholastic  Mtttoj  , 
hence  the  requirement  of  the  entrance  test  for  thexa  would  perhaps  be 
unjust,  and  no  doubt  would  be  a  handicap.  Could  service  MM  (high  .school 
graduates)  be  acquitted  on  rotation  without  entrance  examinations? 

It  is  a  natural  consequence  that  desire  for  war  service  should  reach 
the  women  of  our  student  bodv .  Several  b&vt  fclr**4y  jc ined  or  applied 
for  membership  in  the.      ,  ?«ACS,  and  Marines,  'fou  un     I  nave  consis- 
tently pointed  out  to  these  girls  that  it  is  perhaps  more  patriotic  and 
more  necessary  that  they  teach  rather  than  join  these  crgaui  ations.  A 
staff  meeting  devoted  to  this  is^ue  might  result  in  a  concerted  action 
of  faculty  members  to  save  our  women  graduates  for  the  teaching  profession. 
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Judging  irom  reports  throughout  the  nation,  our  college  bM  been 
exceptionally  fortunate  in  keeping  up  its  enrollment.  In  times  gNM  t 
we  hare  been  able  to  secure  a  highly  selected  freshman  class,  due  to 
the  fact  that  three  times  as  many  students  applied  for  admission  as 
could  be  accepted.  In  the  last  two  years  we  have  accepted  racticaliy 
all  wno  applied.  As  would  be  expected,  tuis  has  resulted  in  a  io^er 
average  ability  in  the  stucent  bod;y .  The  stall'  members  ■•«■  to  oe 
unanimous  in  taeir  belief  that  it  has  refuitec  in  A  Lowering  ol  our 
Standard!  in  quality  and  quantity  of  »crk  done.  Tnic  IfWM  to  bt  a 
natural  consequence  of  the  vrar,  one  that  will  be  corrected  if  una  wbftd 
the  opportunity  comes. 

Graduate  Division 

War  duties  in  home  communities,  increased  tost  cf  living,  scarcity 
of  rubber  and  gasoline,  end  other  xactors  nave  insulted  in  greatly  de- 
creasing the  enrollment  in  our  graduate  deo^rt&ent.  Should  the  war  con- 
tinue ouch  longer,  this  department  might  have  to  be  octponed  "for  the 
duration". 

Part-Time  and  Summer  Division 

fshat  wus  said  about  the  Graduate  Division  can  be  repeated  here. 

This  is  vividly  brought  home  to  us  by  tae  Tact  fcbftt  in  the  present  summer 

term  we  hive  an  enrollment  of  182,  about  a  tnird  of  wh<*t  it  once  was. 

The  abandonment  of  our  accelerated  prograa,  as  suggested  in  tne  first  part 

of  this  report,  would  increase  the  difficulty  of  keeping  our  summer  term 
alive. 
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Students'  Organizations 

The  year  has  seen  a  decline  and  fall  of  several  of  our  ftudent  clubs. 
Rather  than  discontinue  clubs  which  ceased  to  be  active,  the  Student  Gov- 
ernment Association  decided  to  withhold  ection  till  the  return  of  more 
normal  times.  The  accelerated  program  has  added  to  trie  problem  confront- 
ing clubs.  Many  of  them  are  restricted  to  Juniors,  Senior;,,  etc.  It  is 
now  difficult  to  know  ^ust  when  a  student  ceases  to  Le  a  Scpiouore  and 
becomes  a  Junior.  In  an  &t tempt  to  aid  in  -this  matter,  the  Student 
Government  Association  has  ruled  that  so  far  as  ciubs  are  concerned,  the 
Summer  Term  shall  be  classed  as  a  seraerter.  Stxiaents  having  completed 
t*c  "semester?"  ere  Sophomores,  and  sd  on.  The  chaotic  coniition  is  shown  by 
the  fact  that  Xappa  Delta  Pi  had  three  presidents  in  the  p&et  ac>de..ic 
year.  Hot  all  problems  confronting  t^e  clubs  are  hie  to  ace  leration. 
Iter 'with  its  unrost  and  other  problems  come  in  for  taeir  share. 

Because  of  the  inclination  of  the  student  body  to  elect  aen  as 
members  of  the  governing  bo*rd  of  the  Student  Govornrnent  /rsceit tiou, 
because  of  our  tro  MMtttM  of  supervised  teaching  ihii  J9*Tt   and  be- 
cause of  tfefl  Induction  of  cur  mm  into  armed  -ervice,  there  tew  been 
periods  when  we  h*ve  not  had  a  quorum  of  S.C.A.  m  on  the  Corpus. 

The  fcroup  lies  not  been  composed  of  the  MM  members  for  any  two  meeti;: 
of  the  entire  year.  This  state  of  affairs  is  not  conducive  to  the 
effitient  handling  of  student  matters.  Note  that  practice  teacning 
shares  with  armed  service  in  bringing  it  about. 

General 

Plans  have  been  made  in  the  !;.usic  Deptxtieent  for  two  minors ,  one 
in  choral  music  and  the  other  in  instrumental  music.  Details  oi  the 
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plan  were  submitted  last  autumn.  Inasmuch  ar  it  is  necessary  for 
our  students  to  major  in  English,  Social  Studies,  Mat -ie^.- tics,  Lsn.   6 
or  Science,  the  two  minors  cannot  be  counted  as  a  major.  By  choice 
of  electives  in  the  junior  year,  a  stuaent  can  take  both  music  minors. 

Because  of  the  added  teaching  load  in  the  Science  Dep  rtteat 
entailed  by  ay  leaving,  it  %ould  seem  that  8  seises ter-hours  of  addi- 
tional teaching  hel'j  should  be  secured. 

It  is  quite  a  coincidence  that  four  major  vacancies  occur  tnis 
year,  Head  of  Social  Studies,  Head  of  Integration,  Dean  of  $ocen,  and 
Dean  of  Instruction. 

It  is  with  genuine  regret  that  I  terminate  my  sixteen  years  of 
cervice  with  you. 


Charles  I.  Finiey 
Dean  of  Instruction 


-5- 


w 


October  1,  194-3 


President  Harry  A.  Sprague 
State  Teachers  College 
Montclair,  New  Jersey 

My  dear  Dr.  Spra.gue: 

I  submit  herewith  the  report  of  the  Office  of  the  Regis- 
trar of  the  College  for  the  academic  year,  194-2-194-3.  The  accom- 
panying tables  constitute  the  main  part  of  this  report  and  set 
forth  the  facts  concerning  our  enrollment  statistics  and  the  num- 
ber and  distribution  of  our  graduates  for  the  college  year. 
This  year  has  marked  the  development  of  the  accelerated  curriculum, 
approximately  fifty-nine  per-cent  of  our  students  having  availed 
themselves  of  the  courses  offered  in  the  summer  session  and  during 
the  two  annual  semesters  to  complete  degree  requirements  at  a  date 
earlier  than  was  previously  possible.  Because  of  this  acceleration 
an  unusual  number  of  students  were  graduated  in  the  one  year  with 
the  degree  of  Bachelor  of  Arts,  a  total  of  two  hundred  and  seventy- 
four.  Three  commencements  were  held;  namely,  January  15,  May  20, 
and  August  13,  194-3. 

A  study  of  the  enrollment  statistics  will  reveal  the  fact 
there  has  been  a  noticeable  decrease  in  the  number  of  our  students 
during  the  academic  year.  This  is  explained  by  two  facts,  the 
number  graduated  at  mid-year  and  the  number  of  our  young  men  who 
entered  the  armed  forces  of  the  United  States.  The  total  number 
who  withdrew  for  the  latter  reason  from  September  8,  194-2  to  Aug- 
ust 31,  194-3  is  one  hundred  and  thirty-nine  or  almost  twenty 
per-cent  of  our  enrollment  September  8.  7*hile  it  is  not  properly 
a  part  of  this  report  it  has  seemed  to  me  an  appropriate  place  to 
attach,  as  a  matter  for  future  reference,  the  ruling  of  our  governing 
Board  as  to  the  credits  allowd,  academically,  for  the  college  work 
from  vrfiich  these  students  withdrew  at  the  time  of  induction. 

During  this  year  the  office  personnel  changed  as  follows; 
Miss  Frances  H.  Moller,  who  had  been  appointed  February  1,  1942, 
resigned  to  join  the  WAVES  and  left  April  1,  194-3.  Miss  Frances 
Van  Etten  succeeded  her,  taking  up  the  duties  in  the  office 
June  15,  194-3. 

Respectfully  submitted 

Charlotte  G.  Marshall 
Registrar 
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I.  The  revised  statute  regarding  college  credit  for  seniors  who 
enlist  or  are  drafted  reads  as  follows: 

"Any  pupil  in  any  of  the  public  schools  or  educational  institutions  who 
shall  enlist  or  be  drafted  into  the  military  or  naval  forces  of  the  United 
States  after  having  commenced  the  work  of  his  senior  year,  and  who  has 
satisfactorily  completed  his  work  in  the  school  or  institution  up  to  the 
time  of  his  enlistment,  shall  be  given  credit  for  the  work  of  the  then 
present  term  without  examination,  and  shall  be  entitled  to  and  receive 
the  diploma,  certificate,  degree,  or  other  credentials  or  standings  awarded 
to  those  pupils  or  students  of  the  school  or  institution  who  shall  satis- 
factorily complete  the  work  for 'the  term." 

II.  David  T.  TCilents,  Attorney  General  for  the  State  of  New  Jersey 
interprets  the  above  as  follovics: 

"It  seems  to  me  that  the  work  "term"  as  used  in  that  statute  necessarily 
means  the  school  year,  which  under  Section  18:14-76  begins  on  July  1st 
and  ends  on  June  30th." 

III.  A  statement  from  the  State  Department  of  Education  relative  to 
credit  which  may  be  received  by  juniors,  sophomores,  and  freshmen  who 
are  drafted  or  enlist  after  January  the  26th  is  as  follows: 

Students  with  junior,  sophomore,  or  freshman  classification  who  are  inducted 
into  service  during  the  second  semester  will  receive  the  following  credits. 
If  the  induction  takes  place  one  month  after  January  26th,  they  will  receive 
U   semester-hours  of  credit.  If  the  induction  taices  place  two  months  after 
January  26th,  they  will  receive  8  semester-hours  of  credit.  If  the  induction 
takes  place  three  or  more  months  after  J  nuary  26th,  they  will  receive  16 
semester-hours  of  credit. 

The  above  credits  are  granted  provided  the  college  work  up  to  the  time  of 
induction  is  satisfactory  and  all  college  bills  are  paid.  Tuition  will  be 
refunded  on  a  pro  rata  basis. 
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ANALYSIS  OF  ENROLLMENT 

STATS  TEACHERS  COLLEGE  AT  Montclair 

DATE  October  15,  1942 


Year  in  College 

Totals 

Sex 

First  Second  Third 

Fourth 

M     F 

For  Secondary  Teachers 
Business 
English 

Foreign  Languages 
Mathematics 
Science 
Social  Studies 

TOTALS 


27 

30 

24 

16 

97 

29 

68 

44 

39 

37 

40 

160 

15 

H5 

29 

24 

22 

22 

97 

20 

77 

39 

19 

25 

13 

101 

30 

71 

25 

18 

19 

17 

79 

43 

36 

49 

41 

39 

33 

162 

53 

109 

13 

171 

166 

146 

696 

190 

506 

St 


Distribution  of  Enrollment  by  Counties 

for Montclair  State Teachers  College 


County 

Atlantic 

Bergen 

Burlington 

Camden 

Cape  May 

Cumberland 

Essex 

Gloucester 

Hudson 

Hunterdon 

Mercer 

Middlesex 

Monmouth 

Morris 

Ocean 

Passaic 

Salem 

Somerset 

Sussex 

Union 

Warren 

Out  of  State 

TOTALS 


as  of   October  1$,  194-2 
Men  Women 


A 
25 

1 
1 
1 

86 
17 

2 
3 

3 
1 
26 
1 
A 

11 


190 


3 

55 
3 

2 

7 

197 

2 

53 

1 

1 

6 

15 

19 

6 

72 

1 

5 

6 
43 

3 

1 

506 


Total 
7 
80 

6 

3 

7 
283 

2 
70 

1 

3 

9 
19 
22 

7 
98 

2 

9 

6 

5A 
3 

1 

696 
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ANALYSIS  OF  ENROLLMENT 
STATE  TEACHERS  COLLEGE  AT  Montclair 
DATE  February  1,  1943 


Jan. 
Fresh. 

Year 
First 

in  College 
Second  Third 

Fourth 

Totals 

M 

Sex 
F 

For  Secondary  Teachers 

Business 

5 

23 

29 

7 

18 

82 

21 

61 

English 

10 

38 

41 

13 

40 

142 

13 

129 

Languages 

3 

22 

23 

3 

21 

72 

15 

57 

Mathematics 

9 

34 

17 

4 

21 

84 

28 

56 

Science 

6 

21 

19 

9 

11 

66 

34 

32 

Social  Studies 

8 

44 

43 

9 

31 

135 

40 

95 

TOTALS 

41 

182 

172 

45 

142 

581 

151 

430 

53 


DISTRIBUTION  OF  GRADUATES 


STATE  TEACHERS  COLLEGE  AT  Montclair 

For  year 

ending 

January  15, 

1943 

Not 

Elig 

Cert 

previously 
ible  for 
ificate 

Previously 
Eligible  for 
Certificate 

Total 

Men 

Women 

Men    Women 

Men 

r,omen 

For  Secondary  Teachers 

Business 

9 

8 

9 

8 

English 

1 

2A 

1 

2U 

Foreign  Languages 

3 

18 

3 

18 

Mathematics 

3 

12 

3 

12 

Science 

8 

7 

8 

7 

Social  Studies 

10 

22 

10 

22 

TOTALS 


3A 


91 


34 


91 
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DISTRIBUTION  OF  GRADUATES 
STATE  TEACHERS  COLLEGE  AT  Montclair 
for  year  ending   May  20,  1943 


Not  previously 

Previouf 

>iy 

Eligible 

for 

Eligible  for 

Total 

Total 

Certificate 

Certificate 

B 

.A. 

M 

.A. 

Men 

Women 

Men   V 

,oraen 

M 

W 

M 

W 

For  Secondary  Teachers 

B.A.  M.A. 

B.A. 

M.A. 

M.A. 

M.A. 

Business 

2 

- 

- 

- 

- 

2 

- 

- 

- 

English 

3 

13 

1 

1 

5 

3 

13 

1 

6 

Foreign  Languages 

1 

1 

- 

- 

3 

1 

1 

- 

3 

Mathematics 

3     1 

1 

- 

- 

- 

3 

1 

1 

Science 

1 

3 

- 

1 

2 

1 

3 

1 

2 

Social  Studies 

3 

2 

1 

2 

3 

3 

2 

2 

a 

TOTALS  (B.A.) 

13 

20 

13 

20 

Administration  &  Super. 

- 

- 

7 

- 

7 

Personnel  &  Guidance 

_. 

_ 

2 

3 

2 

3 

TOTALS  (M.A.) 


13 


16 


H  18 
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DISTRIBUTION  OF  GRADUATES 
STATE  TEACHERS  COLLEGE  AT  Montclair 


For  year 

ending 

August  13, 

1943 

Not  previously 
Eligible  for 
Certificate 

Previously 
Eligible  for 
Certificate 

Total 

Men 

Women 

Men     \ 

/omen 

Men 

/.'omen 

For  Secondary  Teachers 

Business 

5 

11 

5 

11 

English 

1 

25 

1 

25 

Foreign  Languages 

6 

13 

6 

13 

Mathematics 

7 

11 

7 

11 

Science 

3 

5 

3 

5 

Social  Studies 

9 

20 

9 

20 

TOTALS 


31 


85 


31 


85 
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IEPORT 

COLLEGE  HIGH  SCHOOL 
1942  -  1943 


I*  Trends  and  Developments* 
1.  The  Victory  Corps 

The  hir.h  school  joined  the  Victory  Corps  and  was 
engaged  in  active  home  war  work  during  the  entire  year* 
About  en  equal  number  of  students  joined  the  four  main 
divisions  of  the  Corps. 

We  scheduled  several  assembly  programs  which  were 
devoted  to  war  work  and  to  a  better  understanding-  of  war 
and  peace  problems. 

Many  of  our  students  were  engaged  in  service 
for  the  Red  Cross  and  in  specific  service  for  Civilian 
Home  Defense. 

In  the  Spring  our  students  joined  the  farm  service 
work  program  and  several  continued  in  this  service  during 
the  summer* 

The  members  of  the  present  senior  class  (about 
twenty-six  in  number)  were  actively  engaged  in  war  work 
of  various  and  diversified  types  during  the  entire  summer 
earning  over  three  thousand  dollars  in  this  service. 
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I.  Trends  and  Developments  (oontinued) 

2.  Currioular  Adaptations  to  War  Purposes, 

A*  The  Western  Culture  ^urrloulum  given  to  students 
of  the  ninth  grade  by  Dr.  Ful comer  and  Dr.  Snyder. 

B#  The  program  of  the  interpretation  of  the  intri- 
cacies of  our  present  situation-  propaganda-  radio- 
news-paper-  current  discussions  and  speeches  given 
in  the  tenth  grade  by  Professor  °onrad. 

C.  The  program  by  Professor  Nickerson  directed  to- 
ward a  better  understanding  of  our  American  nei  h- 
borsj-  this  developed  in  the  seventh  grade  English 
classes. 

D.  Adaptations  and  adjustments  in  Science  and 
Mathematics  to  war  needs. 

E.  Formal  drill  and  commando  exercises  in  physical 
education. 

The  above  are  but  a  few  of  the  outstanding  examples 

given  in  every  department.  These  are  not  mentioned  in  detail 

sinoe  the  department  heads  will  report  this  material  in  detail. 

3.  Attitude  of  the  Sohool. 

A  marked  development  in  school  citizenship  and  an 
improved  attitude  toward  civic  and  national  responsibilities. 
An  increased  appreciation  of  the  fundamental  values  of  American 
life.  A  better  understanding  of  the  American  home,  of  food, 
of  simple  amusements  and  friendships,  ^ur  school  became  a 
large  family  and  was  more  closely  consolidated  into  an  articu- 
late, homogeneous  unit  than  we  have  exp  rienced  in  the  last 
eight  years. 
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I*  Trends  and  Developments  (continued) 

4*  The  Parent-Teacher  Association. 

ThiB  organisation  had  its  best  years  in  1942-1943, 

ihe  organisation  joined  in  all  your  cooperative  efforts  with 

real  zeal  and  true  patriotic  fervor.  An  exchange  for  clothing 

s 
and  sports  articles  desired  by  the  children  was  instituted. 

*his  will  be  extended  during  the  coming  year* 

5,   A  better  Utilisation  of  our  Immediate  Facilities. 
Definite  attention  was  given  to  the  conservation  of 
material  and  human  resources.  We  got  along  witii  what  we  had. 
We  did  our  best  to  understand  and  to  enjoy  our  fine  environment, 
our  campus  in  fall,  winter  and  spring,  and  cur  isolated,  peace- 
ful and  beautiful  location  overlooking  ^ew  lork,  and  all  the 
tangled  meanings  of  this  critical  time. 
II*  Statistical  Lata. 

1942-43  Enrollment* 
Grade    7th    8th    9th    10th    11th    12th    Total 


Boys 

10 

14 

14 

13 

14 

11 

76 

Girls 

13 

12 

16 

16 

12 

19 

88 

Total 

23 

26 

30 

29 

26 

30 

164 

Number  of  teachers  devoting  part  tirne  to  C.H.S.  Men   23 

Women  14 
Total  37 

Number  of  graduates,  May,  1943  •••••••  30 
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III.  Staff  and  Staff  changes* 

1.  The  staff  has  responded  to  every   need  occasioned 
by  our  present  dislocations,  ^nr  professors  have  not  per- 
ndtted  home  probl:r.s  cr  any  insecurities  oaused  by  the  war 
to  enter  into  the  work  of  the  high  school,  knowing  the 
stresses  under  which  some  of  the  staff  wore  working  during 
the  past  year,  it  is  amazing  how  well  this  was  >:ept  from 
our  high  school  students.  The  high  school  was  given  a  real 
professional  year  of  service  in  the  school  year  of  1942-1943. 

IV.  Studies  Undertaken. 

1.  South  American,  or  Western  Culture  curriculum 
continued  in  ninth  grade  classes. 

2.  In  mathematics  and  science  several  studies  were 
developed.  These  will  be  reported  in  the  depart- 
ments where  they  were  developed. 

3.  A  thorough  survey  of  mastery  of  fundamentals  in 
English  for  the  entire  high  sohool. 

4.  A  survey  of  pupil  interests  in  reading  by  the 
librcry. 

5.  Uses  of  visual  aids  as  applied  to  the  library. 
7.    Recommendat  ions  * 

1.  We  still  need  a  more  closely  knit  program  of 
parent  teacher  relationships.  Our  teachers,  not  our  parents, 
are  at  fault. 

2.  We  need  better  facilities  "or  work  in  dramatics. 

3.  We  need  a  more  unified  approach,  a  better  under- 
standing cf  the  work  of  the  various  departments  and  a 
unification  of  our  separate  endeavors.   This  should  be  aided 
by  a  few  faculty  meetings  given  at  the  high  sohool  this  coming 
year. 
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V*  Recommendations  (continued) 

4*  We  have  at  our  college  a  group  of  experienced  and 
expert  teachers  as  heads  of  our  various  departments.  We 
should  now  capitalize  on  their  rich  experience  for  the  future* 
We  may  build  a  college  auditorium,  a  science  and  mathematics 
building,  and  a^bnilding  for  physical  education,  but  we  should 
now  begin  to  draw  up  plans  for  a  new  demonstration  school 
building*  In  the  present  war  period,  we  should  have  ready 
blue  prints  and  equipment  needs  for  irjstant  presentation 
when  the  right  time  and  opportunity  arrive. 


Oon 
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Arthur  M«  Seybold, 

Director,     College  High   School* 
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Personnel-  Office  Report 
19U2  -  19U3 

A  summary  of  major  work  of  Personnel  Office: 

1.  Counselling  and  Conferences 

Types  and  comments 

liilitary  service  enlistment  and  examinations.     This  activity- 
has  consisted  of  explaining  requirements,  affording 
assistance  in  filling  out  registration  blanks,  writing 

f  certificates  and  recommendations,  and  furnishing  records 

of  extra-curricular  activities.  The  men  are  accepting 
the  prospective  service  as  a  matter  of  course. 

Student  employment.     Brery  student  who  needed  or  wanted  to 

work  secured  part-time  employment.     Our  problem  was  ' 

advising  students  to  spend  not  mare  than  a  reasonable 
amount  of  time  in  outside  employment. 

National  Youth  Administration  employment.     It  has  been 

difficult  to  find  students  who  qualified  for  this  aid. 
Approximately  seventy-two  percent  of  the  allotment  was 
used. 

Scholastic  arid  personal  difficulties.     It  seems  that  much 
more  time  has  been  devoted  to  this  activity,  and  it  is 
my  impression  that  the  excessive  difficulties  have  been 
due  partly  to  the  strain  of  the  accelerated  program. 

Service  men  on  furlough  or  leave.     Six  to  ten  former  students 
have  returned,  to  visit  sac h  week.     These  visits,  although 
time  consuming,  have  been  cnjoyablt.  and  interesting,  and 
have  resulted  in  building  good  will  toward  the  college 
and  its  faculty. 

2.  College  Studies  and  Service 

Draft  status  of  male  students.     During  the  year  twenty-seven 
seniors,  thirty  juniors,  thirty  sophomores,  and  thirty 
freshmen,  or  a  total  of  117  students,  entered  the 
military  service. 
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Rank  and  Number  of  ifontclair  Ken  and  Women  in  Military  Service: 


Rank 

ien 

■ouii  on 

Hajor 

1 

Oaptain 

h 

i 

1st  Lieutenant 

7 

i 

2nd  Lieutenant 

61 

2 

Sergeant 

10 

Corporal 

18 

1 

Private  1st  Class 

21* 

Aviation  Cadet 

39 

Assistant  Adjutant 

1 

iiisign 

21 

2 

Lieutenant  (j.g.) 

2 

1 

C.  P.  0. 

E 

Ch.  Lp. 

i 

A.  S. 

h 

Auxiliary 

2 

Seaman 

JJI 

3 

Classification 

Unknown 

V)$ 

Total 

m 

22 

College  Status  of  Vim  and  Women  Entering  2&litary  Service: 


iten 

.oj^n 

Graduates 

i.y? 

21 

Under  gr  aduates 

1LU 

1 

Faculty 

$ 

Withdrawn  prior  to 

entry  into  service 

9 

ws 

27 

ia$ 


Alumni  Bulletin,  A  printed  service  list  containing  names 
and  addresses  was  mailed  to  each  enlisted  person, 
their  parents  or  wives,  and  the  active  members  of  the 
Alunini  Association. 

Photostat  Service:  Copies  of  permanent  records  have  been 

furnished  upon  requost  to  all  alumni  and  undergraduates 
oering  the  military  service  and  to  Amy,  I^avy,  and 
.1.  offices.  This  has  been  done  free  of  any  charges, 
Fewer  transcripts  have  been  needed  by  the  Integration 
Department. 

Addressograph  Service!  The  addressograph  plate  file  now 
includes  the  elementary  principals  of  the  State,  and 
an  order  which  will  include  the  private  and  parochial 
school  principals  list  and  corrections  of  secondary 
school  principals  list  has  been  made.  The  Alumni  plate 
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file  ie  now  classified  by  year  of  grad  atlon  and  the 
platea  are  being  identified  by  tabs  to  indicate 
teachers,  those  teaching  their  major  subject,  active 
Bembership.  and  interest. 


Occupation  ami  nationality  of  entering  fresteent 


Nationality  or  farenEs               msaber  Percent" 

Total  studerits 150 3XXr~ 

Both  parents  American  born             91  $6.9 
One  parent  Amriean  born  -  one 

foreign  bom                               21  13.1 
aoth  parents  foreign  born  in 

sare  country                                38  23-8 
Both  parents  foreign  born  in 

different  countries                   10  .2 


mm 

m 


3E3Ton  of  Parents 


ifoaner        reroenfc 


sTO-hTs 35D 100 — 

Business                                                  6U  uO 

Profession                                         27  16*8 
Iradescsen,  skilled  Mechanics, 

forssien,  etc.                              59  36.8 

Retired                                                 2  1.3 

No  occupation  specified                     I  2*£ 

Deceased  and  not  included  above      3  1*9 

Disabled                                                  1  .7 

3*  Tests,  Secrlng.  and  Intarpr etatl on 

.entrance  examinations*  These  examinations  were 

aeMnix tared  in  Septeaber  (one),  January  (one),  and 
l&iy  (two)* 

Sophosore  Testing  Program.  Tests  in  ftofllnhi  American 
istory,  General  Culture  were  sdwinist  to  the 

aeaberc  of  the  sophorcre  class.     Th«»  ratings  as  I 
interpreted  thee,  are  slightly  lower  than  those  Bads 
by  the  (&a«t  of  29iil  and  forr>er  classes* 

United  States  A-12  and  V-12  acardnation.     Hdrty-seven 

Kontclair  men  took  this  test*     Tba  scores  of  a  few  of 
these  wan  war  •  reported  to  the  college  sad  wotrQ 
favorable,    is  have  no  knowledge  of  any  man  failing. 

National  teacher  rjcaaanatioQS*     ihese  wwairrt  nations  were 

given  for  the  second  tir  he  college*     Seventy-two 

of  the  regular  and  accelerated  seniors  took  these  tests 
sad  their  record  is  sunsarised  as  follows: 
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Number  of  Students  Equaling  or  Excelling 
Designated  Norms  on  Particular  Tests 
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l      5i 
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:     4i 

1   1<?I 

2* 

Test  #1  Reasoning 
"   #2  Encligh  Composition 
"   #5  English  Expression 

•  #4  Current  Social  Problems 
B   #5  Social  Studies 

•  #6  Literature 


Test  #7  Science 
"   #8  Fine  Arts 
*   #9  Mathematics 

■  #10  Professional  Information 

■  #11  Contemporary  Affairs 

n  #12  Common  Examination  Total  Score 


Number  of  Students  Equaling  or  Excelling  Designated 
Norms  on  Specified  Number  of  Tests 
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Rating  Hade  by  Seniors  (1945)  in  Major  and  Minor  Subjects 
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Seniors 

1945 

St 

Seniors 

1942           s 

?. . 

t       Majors       i 

i     Minors 

St     Majors 

i     Minors     t 

• 

1     i       . 

I       i      % 

tt     r 

%            i 

t       i       %     t 

Exceptional     i 
Superior          i 
Av.NTE  Candtsi 
*  Uhsel.Inds.i 

l     U     15 
I     51     45         ( 
i     16     22         i 
t     10    14         i 

t       1       2 
i       6     12 
t      25     51 
t     15     27 

ss   24 
st   57 
tt   52 
ss     4 

21 

49           i 

27           1 

5           i 

t  5  6  s 
1  20  24  s 
I  41  50  s 
I      16     20     s 

Below                 i 

Did  not  take  1 

X<?t&l           1 

t       4       6         i 
I       0                 i 
1     72                 1 

4       8 
I     25 

1     78 

tt     0 
tt     0 

nU7 

:  0  s 
E        0              t 

>  117           1 

■ 


4S 


X  have  included  in  this  last  table  corresponding  data  for 
the  seniors  taking  the  test  In  1942.  The  scores  of  these  two  classes 
in  relation  to  the  norms  make  it  appear  that  the  Class  of  1942  was 
much  better  than  the  Class  of  1945. 

4.  Sfrqftntf  Ffaanpial  &d 


float 


Scholarships 


Kuaber  cf 


liZm 


lam 


Pttft# 

Ruse 
Hove 

79 
2 
2 

$3,160.00 
150.00 

ttUfi 

$9,567.00 

Loans 

State 
Chapin 

55 
2 

2,809.50 

3,022.00 

N.  X*  A. 

61 

2,452.87 

Student  Fellowships  and 

■     Assistants 
Laboratory  Assistants 
Waitresses 

Office  and  Miscellaneous 

2 
14. 
75 
50 

1,025.00 
975.00 

611.48 

7.557.68 

Total 

201 

£2,579.55 

5.  Sta^e  lyirtlpllffllitl  Bi^fKlf 

i                                 0  1  a  i 

3  s  e  s 

E 

n  t  e  r  i  n  e 

i                                             i 

i  1959 

l  1940  t 

J.94^-42  i 

!  1942-45  : 

Huraber  Initial 

i     16     i 

1       18  * 

25       i 

t          24       t 

Appointees 

i             t 

Withdrawals                          s 

l       0     : 

t         0  « 

0       i 

E           0       « 

Entering  U.  g.  Service     i 

i       1     ! 

t         4  | 

6       i 

E            5       t 

Dropped  (poip^ipecord)       i 

\            0   ! 

1         0  t 

0       i 

E           0      4 

On  Probation                        i 

t       0     i 

t         0  t 

1       i 

t           1       s 

Replacements                        i 

l       0     i 

E           1   t 

0       I 

Replacements  to  be  made  i 

[            t 

6       i 

t           5       t 

Graduating  1945                  i 

\     16     i 

S         16   S 

0       i 

E            0       P 

qrifttoftk  Ippstoftftfi ,..-  J 

f     M     I 

i      W,i 

*7     ,  , 

'         *■       1 
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6.  Alumni  Activities 
Mee tings t 


Executive  Goataittee  Meetings  -  9 
Aiuami-Senior  Christaae  Party 
February  lith  Home  Coming 
May  Business  Meeting 
Activities 

Christinas  boxes  to  all  c-nlisted  aiusaii 
Two  editions  ofth*  "Alumac1* 

Um 

.uani  in  miiiUov  service 

Card  file  eAdreMt,  rank  en  I .   Lion  of  all  known  tluwit 
in  service 

Corret^5ondence  and  file 

Register  for  visitor* 

Photographs  of  visitors 

General 

Corrections  of  file 

Collecting  information  for  file  of  outstanding  olusaai 

Respectfully  submitted, 


Claude  £.  Jackson 
Director  of  'er^onnel 


ANNUAL  REPORT  OF  THE  LIBRARIAN     JK  LAB.  1942/1945 


I.     TRENDS  AND  DiV.L^iimS 
Library  Instruction 

The  policy  decided  upon  at  the  end  of  1941/1542  -  namely  the  presentation  by  the 
Library  Staff  of  a  series  of  lessons  to  Seniors  in  their  departmental  methods 
cl£.3ses  -  w&s  carried  out  with  gratifying  success.     Each  class  was  given  at 
le-st  one  lesson,   bringing  to  the  students'   attention  eiiitio;    -v  led  the 

Library  offers  to  assist  them  in  their  practice  teaching,  and  the  particular 
tools  which  should  be  included  in  their  personal  or  High  School  libraries.     Tail 
selection  was  varied  to  meet  the  special  needs  of  each  department  of  instruction. 
In  several  classes  a  talk  was  given  by  the  Director  of  the  Audio-Visual  and 
Teaching  Aids  Service,  outlining  its  facilities  for  pr&ctiee-te-.ching  ano  for  use 
after  graduation.     Tne  English  majors  were  also  given  a  talk  by  the  Librarian  of 
the  College  High  School,  discussing  the  use  of  the  bulletin  board  as  a  teaching 
aid,  and  developing  the  artistic  and  psychological  principles  underlying  its 
preparation. 

This  service  will  be  expanded  to  a  considerable  degree  during  the  /ear  19*5/1944. 
the  full  series  of  three  talks  has  already  been  scheduled  for  four  methods 
classes,  end  several  others  are  still  to  be  arranged. 

The  work  with  Freshmen  as  a  group  is  confined  to  an  introduet-  Ik  by  the 

Librarian  at  the  beginning  of  the  year,  but-  all  members  of  library  Staff 

take  especial  pains  to  assist  Frosiroen  to  solve  their  individual  problems, 

Tne  report  of  the  High  School  librarian  is  appended  to  this  report.     The  increase 
of  nearly  17$  in  circulation  can  probably  be  attributed  to  the  large  amber 
new  and  attractive  books  ?rhich  were  addad  to  the  S3         ahool  Library  during  the 
year,  and  to  the  withdrawal  I'rom  the  shelves  of  uut-o_"-ds  s*om-out  volumes. 

The  report  of  the  Director  of  this  Service  is  appended  to  tkis  report.     The  pro* 
gram  of  student  apprenticeship  Baa  made  the  work  of  this  department  of  vital 
interest  to  participants,  and  has  in  part  compensated  for  ;,he  Iocs  of  W.P.A. 
help. 

The  Librarians  p -spared  the  following  11  rS&j    the  year* 

S:  A  list  of  books  in  the  Libraries  of  the  ...  College. 

Margaret  G.  Cook.    March,  1945.     Up* 
AVIA  -  *XBBaIffi  A  list  c  ies 

of  tit©  ...  College.     Cemp.  by  Margaret  0.  Cook.     Murch,  19 45,     5p. 
WAR-XD1K  OJIDAHCE:  A  bibliogrt.  materials  available  in  the  Colic  .-aiy, 

J.ily,  1945.     Compiled  by  Anne  Panics  Cridlob&ugh.     July,  1345. 

The  Librarian  also  edited  SCIHiCSj  AUDIO-VISl  D§«     (1945) 

Comp,  by  tborg©  Hiul.ii:.     3Zp. 


> 
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The  services  01   the  departmen  fei  of  the  Library   revu&in  as  they  were  outlined  in 
the  report  Tor  the  7 ear  1341/^' 

II.     SIAi  *fG0 

the  kiorar/  Staff  is  as  follows* 

Librarian 

Margaret  G.  Cook 
Assistant  Librarian 

Anne  Banks  Cridlehaugh 
Head  of  Loan  Desk 

Florence  W#  Holnes 
ector  01  Audio-Visual  and  leaching  Aids  Service 

Lili  Keimers 
Librarian  of  College  High  School 

■rs*  Collie  C.  Winchester 
Assistant 

Bffliia  Ian  tone 

A  year  ago,  the  discontinuance  of  the  $.P.A.  left  the  College  Library  without 
the  clerical  help  for  wnleh  *m  had  relied  so  heavily  upon  it.     Mies  Margaret 
Stevenson,  who  had  been  with  us  under  the  W.P.A.  for  event  seven  yearB,  re- 
mained until  the  end  of  alay  as  a  part- tine  assistant*     Miss  Xtena  Fen  tone 
vortc  with  us  on  a  part-tine  basis  in  the  Fall,  as  net  cose  to  us  full-tins 

until   Lbs  beginning  of  th  semester.     In  addition  to  the  typing  and 

clerical  worK  connected  with  the  v   .  >        •'  -_-   >   &nd  catalo  -.n  ->ooks, 

Miss  Fantone  has  charge  o£  scheduling  iae  Visual  &  uio&ent  for  the  use  of  the 
Faculty  and  Student  organizations,  arranges  for  operators 

the  aachines,  sad  orders  filns  tor  I  w  rental.    In  a     iti  an  she  is 

frequently'  called  upon  by  other  depar talents  f«  emergency  aid,  ducing 

her  tine  in  the  Library. 

in.  STtmnt  a.       .  rs 

While  the  IUX*A«  supplied  us  with  some  student  assistance    urine,  the  year,  it 
was  considerably  less  than  in  the  previous  /ear,  and  eorri  less  ade- 

quate for  the  n  processes  Lee  and  shelves  in  order.     The 

Library  is  open  56  hours  a  week.     In  :.x  to  the  xioed  for  one  studenl 

the  Loan  Desk  during  aosb  of  this  tine,  we  need  additional  hours  of  specialized 
services:  sending  and  oinding,  clerical  work,  preparation  of  new  .books,  and 
typing}  in  other  words,  a  total  of  at  least  70  student  hov.rs  per  i*eek. 


a  SESSION,  1942  -  Paid  froa 

1  SuiK3sr  Session  Funds 

Gerald  Eurman          12  hours 

pi  ■ 

week          1 

24.00 

ecker           6 

I 

n 

« 

.X> 

John  Keeler               6 

l 

■ 

« 

12.00 

Florence  "»cCabe        1 

■ 

1 

■ 

,00 

Jack  ^alovany            6 

■ 

1 

: 

12.00 

Sylvia  Merlin            8 

■ 

n 

H 

12. 

Antoinette  liicele    6 

H 

w 

R 

12.00 

Jennie  Polisai 

J! 

■ 

1 

12. 00 

B       "  108.00 
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Til 


.  SSSSIQS  -    . . .  .A. 

srt  D&  Nyse 

7  h 

per  week 

Lucy  Fabrizio 

7 

it 

H           H 

Sylvia  Merlin 

7 

« 

H            II 

Antoinette  &Lceli 

7 

■ 

n        ii 

Jennie  Paliszi 

7 

1 

n        n 

Marie  ftienzo 

7 

I 

«            tt 

42  hours  per  week 

ma  -  k.i. a. 

Lucy  Fabrizio  7  hours  per  veek 

.isabeti:  Hopper  7  *      * 

Avice  Lusk  7  •      ■ 

*4elonia     iirus&emka  7       "  «       » 

Marie  Pdenso  7       *  *      * 


$5  hours  p«r  week 

iv.  msstsiAAL  tmm 

A.  i   EXP  OSB 

Books  $  5345.50 

Periodicals  547 • 04 

ding 

Jl^pplies  IH  .-'■'. 

TG'IAL  $  4712.09 

This  exceeds  by  $777.61  the  amount  spent  for  the  Li  t*m  the  Collar  budget 

during  1941/1942,     (In  19-11,  be  Gam  ~ovided  $575 ,78 

§«   Awmmm       \  KLw&u&idJs 

fflflin  CQllftrViflTt    i^tijQo.:.  lx:.l..i  ■-.    .■n:>a.  &an     ,  f,. .     mil 

In  Lib.  July   I,  1.  i  >69  ,786  ,  45,877 

Afciiiiane,  1942/45  1,338  £,i  .,,456 

Withdraimle,  1.342/43  310  54  574  185  537 

Net  gain  1,573  USt  1,810  109        1,919 

XI  LU3HAHX,  JULi  i,  1945     41,247  3,018  44,265  47,796 

GATALC  5,117  or  U.7*  of  the  total 

DUPLI  O.  12,342  or  28.456  of  the 

c.    o&sa  .:,S 

Monthly  totals  of  books  loaned 

July,  1942 
August,  1942 
oeptesbar,  1942 
Octob  12 

Hoveraber,  1942 


MBr-reserved 

22& 

lMMlifl!fl   riflo&g 

tot^L 

55 

1294 

*29 

1606 

472 

)?8 

3156 

735 

3871 

4068 

863 

4931 

3956 

658 

75 


December,  1342 
January 9  1945 
February,  1945 
March,  1345 
April,  1345 
May,  1345 
June,  1943 

TOTAL  UAXJi  LTB.iAIff 

TOTAL  COLLEGE  HIGH  SCHOOL 

GBAND  TOiAL 


5450 

341 

4291 

8642 

HI 

5454 

2992 

Ofl 

5411 

1900 

5Si 

4455 

4X43 

705 

4646 

37 

591 

£798 

145S 

399 

1652 

57290 

8520 

00 

S7 

D. 
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As  shown  in  previous  reports,    the  average  I 

and  universities  was  12.     According  to  the 
averages  G4.54. 


a4? 


loans  ir. 
iiaf*table,  at  Monielalr  it 


mm 

JLL-ruas 

-  , 

Jul.  ,  1342 

424 

m 

Aug. 

424 

46 

Sept. 

Hfl 

64 

Oct. 

696 

64 

Kov. 

696 

64 

Dec. 

■330 

|| 

Jan.  1945 

696 

64 

Feb. 

581 

81 

Mar. 

581 

65 

Aor. 

H.l 

65 

May 

581 

65 

June 

mi 

51 

-. 


. 

Elb 

p. 

- 

! 

62 

5M 

82 

552 

79 

659 

79 

859 

79 

859 

79 

3?9 

79 

359 

92 

756 

92 

756 

92 

756 

92 

736 

M 

The  average  number  oi"  bor  is  7312 

Total  circulation  45,310 


Average  per  capita  circulation 


64.54 


•ores  from  the  Of  floe  or  the  Part-Time  division  shou  that  students  in  the  JDi  vision 
take  about  one- i'o  rth  tie  number   .  mm  ho  jn  taxen  by  ull-tlae  Studer^ 

I  enroll  iiflnt  figures  are  weighted  according* ,  students  in  the  Part-Time  Division 
being  counted  as  £  borromrer. 

v.   taoom       ..ms 

The  recent  alterations  in  the  Coll  *ki  ve  now  made  all  previous  s. 

tions  for  expanding  the  Library  impossible  devement.    Hov#over,  one  possible 

plan  of  action  remains.  ;«.v 


\* 


••  * 
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a  portion  of  Room  4,  directly  adjoining  the  Library,  were  partitioned  off  as  an 
office  nnd  catalog  ro  m  Librarian,  wi':h  tho  doorway  between  the  rooms  reopened, 

the  bookshelves  now  dividing  the  Vieual  Aids  department  from  the  present  c&t&T 
department  could  be  saved  someahat  nearer  to  the  Loan  Desk,  more  cabinets  to  contain 
Visual  materials  could  be  accomodated,  and  the  i:  ning  space  now  occupied  by 

tables  liili  be  filled  with     J:litional  bookstacks.     These  stacks  would  accomodate  the 
Music  :X>oke  .&&  the  Textbook  fehlblt,  as  well  as  the  Carnegie  Art  set.     This  would 
give  some  room  ior  growth  in  the  stacks  in  the  sain  reading  room* 

Hew  card  files  recent!/  purchased  will  accomodate  additions  to  the  eatalc  other 

files.     However,  the  dipping  end  Pamphlet  files  are  nov?  too  full.     While  the  weed- 
in,  -iese  files  teo^s  on  continuail,y ,  the  addition  of  tin  subjects  to  the  cur- 
riculuia  makes  growth  inevitable*     The  Visual  Aids  Collection  am  gro^n  ta  an 
extent   iiat  its  cabinets  are  also  too  full.     The  doors  have  been  removed  so  th&t 
the  shelves  can  be  illied  to  their  uuaost  oafseH    ,     two  additional  cabii     .., 
aiailar  to  those  now  in  the  Aepartomont  should  be  added. 

The  collection  of  recordings  of  speech  and  msic  reaains  in  the  Librarian's  Office 
for  want  of  a  cabinet  in  which  to  house  it*     The  construction  of  such  a  tag 

been  approved,  but  materials  seeta  to  bo  unavailable. 

.-School  Librarian  has  Tor  several  years  recuse ted  a  .it 

case,  table  type*     With  the  cooperation  which  til  to  all  departsaente  of  the 

school,  each  an  expenditure  might  ^ell  be  consider  3®rvic  ".he  school  as 

a  whole, 

vi.    mmm 

l  College  Library  nas  serve--:  ,cV*  which  has  borrowed 

from  iw  IE, 000  less  jooks  during  the  year  than  they  borrowed  the  year  before.     This 
has  meant  a  reduction  of  only  12  books  per  capita,  however.     The  Circulation  still 
exceeds  one  lot.  /oiume  of  the  total  B*S*fc«     The  College  &ie%  School  shOv?s  a 

circulation  of  more  than  2  loans  per  voluiao. 

To  offset  thll  reduction,  we  eon  point  "fct>  increased  use  of  the  Liar&r/  i  or  special 
purposes  -  talks  by  the  Librarians,  booklists  compiled,  IMS  inc.-  :ie 

reference  facilities  0  aala  lihrar  vice-.  Jie 

atatistice  of  additions  show  a  decrease  in  books  added,   that  i3  caused  by  the  fact 
that  books  are  not  counted  as  a4MM  unti  been  cataloged*     too  expendi- 

tures for  books  and  periodicals  exceeded  those  of  the  f  almost 

$300*00*     If  more  clerical  help  becomes  available,  the  .tween  receipt  and 

cataloging  can  be  decreased.     This  lag  was  in  earlier  years  take*  emergency 

appointments  during  the  Summer*     *h©se  have  not  been  resortef',  to  during  recent 
years,  as  "the  present  clerical  assistant  is  not  able  to  In  I  the  work 

prepared  for  her,  so  that  additional  profs.  L  work  would  increase  the  conges- 

tion, ratiier  HUM  improve    the  situation* 

Our  two  greatest  needs,   therefor©,  are  increases  in  space  and  in  clerical  and 
student  personnel. 

Respectfully  submitted, 


fT*\  6^<ai^  Q,.^^ 


».  Cook 

-arian 


Margaret  sr.  Cook 


f.fi 


^Sf  ixkiaanro 


jo*  mx 
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B&QKL  OF  TH.  OQLLBQB  KX& 
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TRENDS  AND  DCTELQFSffiBTS 

The  projectile  pace  of  war-time  demands  in  the  fields  ef  science  -  aviation, 
chemistry,  physios,  radio,  etc,  -  has  crowded  our  Selves  with  up-tc- the-,  dil- 
ute material,  for  classroom  and  f«r  »  seeleaning  in  the 
fiction  section  opened  space  -  not  for  stox-ies  of  romance  -  but  for  vocational 
tales,  war-nursing,  flijit  hostesses.     For  boys,  real  life  -  aiimaa,s  skill  m 
valor. 

ACCESSIONS 

The  College  Librarian  has  again  granted  a  generous  understandin,  ur  needs 

and  filled  many  special  orders*     Jlias  Holmes  has  watched  the  magaslne  situation 
and  kept  us  aware  of  pertinent  pu  ion,  vital  for  the  students*  use*     Dr. 

Beimer  £Lven  us  valuable  duplicates  from  her  collection.     Ai:   web  aids  are 

important. 

SiGLISi  EEPAKBJBIT  ASD  THE  LIBRAE* 

The  Hinth  tired*}  again  donated  about  fifty  dollars  for  a  dual  subscription  to  the 
Junior  Guild  Books.     This  assures  at  least  two  well-chosen  and  outstand..  ,enile 

books  each  month*     This  gift  reached  a  aenith  of  usefulness  when  Dr.  Fuicomer's 
summer  workshop  group  studied  in  Collage  High  School  Library. 

Professor  Rickerson's  7  th  Grade  class  a$ain  used  the  &J  as  laboratory.     For 

the  creative  project  each  si  i         wrote  a  storp  of  South  America*  fchs 

Librarian  this  was  illustr  tea  LI  and  water  color  and  finally  the  led 

book  bound  in  hard  covers*    Hany  collate  students  came  to  i  99  this  work,  so 

aims,  objectives  and  results  had  the  challenge  of  demons tratiou  lessons. 

COLLZGL  CATALOGS 

The  special  room  for  college  satalogS  gro^s  in  worth*    However,  since  space  is  so 
limited  we  have  devised  a  plan  of  reserving  onl  h  are  most  likely  to  be 

required*    How,  aften  a  student  or  parent,  ^ante  some  obscure,  or  far  amy  western 
college,  we  send  a  postal  asking  that  tb    bulletin   :e  set  home* 

Over  thirty  requests  have  b©en  filled  in  this  way)  the  ;  our 

shelves  clear  of  unipu©,  and  for  us,  static  material* 

tttUOMBRIfDAIIOBa 

I  suggest  an  Interchaaj  regular  trained  library-assistants  at  intervals.     This 

would  make  for  a  deeper  understanding  of  common  problems  in  Coll. ge  and  in  the  High 
School.    The  refreshing  influen  a  more  *riendly  and 

sympathetic  -  personality  would  f  e  the  High  School  the 

other  k.md,    die  College  experience,  workin,,  with  aver-ine-...  .  tream 

Of  cofsrenco  material  would  stlEEuiate  the  h;  hool  Librarian. 


i 
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Aguin,  I  suggest  the  purchase  of  a  small  museum  floor-case*     This  Is  a  Is 

teaching  device*     The  display  of  class  projec  als,  insects,  r  arts, 

th  icie.l'  del,  etc.,  stimulate  |  beyond  the  oiit.     JDui  o 

sussaar- tenancy  of  the  Workshop  group  we  nJ,  ex-  *ed  exhibits 

in  which  the  adult  group  expressed  zaueh  professional  la         .     .      .  .^s, 

an  eruiibition-case  would  permit  expansion  c      .  the  course* 

afHA-&IBhAK£  ACflVTU 

Ihe  Librarian  continues  as  -custodian  sf  class-funds  for  tho  school,  advi      .     >n 
all  expenditures,  stijaulati  jeets  that  laay  enlarge  class  treasuries,  baling 

all  ooney* 

Ihe  Senior  Class  of  1345  established  a  fund  when  adequate,  will  becoate  a 

scholar shi.-  final   >    aid  needy  students  of  College  High  School,     Ihe  Class  elected 
the  Librarian  as  one  ox  the  Trustees  of  the  Fund* 

As  Advisor  of  the  7th  Grade,  aany  socialising  experiments  were  triedt 

1*     The  7th  Grade  students  painted  calenders  at  Christa&s  and  sold  thera.     The 
proceeds  -  twenty-five  dollars  (pluf;  :     $5*00  fas  .  Bstflh)  - 

were  sent  to  the  Greei  Relief  as  our  Chris  tama  gift  to  the  children  of  Qemn 

£.     2iis  class  enjoyed  collecting  books  from  friends  and  sent  ov.     MO  well- 
chosen  books  to  Fort  «$onmouth. 

5,  The  girls  of  7th  Grade  knit  in  study-4iour»  a  large  afghan  for  the  Red  Cross. 

4.     The  boys  organised  and  set-up  i  splendid  o  i  of  aodel  planes,  pictures, 

and  autographs  of  faaous  airmen,     Many  valuaolo  items  were  shown* 

5*     At  Christaaas  the  7th  Grade  wrote  a  Christians  play  -  "£io  Living  Tree." 
For  this  they  designed  all  cos  buses  and  scenery. 

6.  Ihe  aoet  outstanding  project  done  by  thle  r  the  Librarian,  w&s  the 
dedication  of  an  oak-tree  la  honor  of  Professor  ^atch.     The  pageant  of  all  nations# 
ancient  and  modem,  written  by  the  students,  and  the  eostuses,  ■  ph.raslxtg  of 
the  dedication,  end  finally  the  presentation  of  the                                   .,   as*  an 
enriching  social  experience  for  this  beginning  class.     la  follow!           ars  the  class 
plans  to  earn  aonac,   for  a  oronso  MSkftTj  to  be  mounted  on  a  boulder-seat  at  the 
base  of  the  tree,  to  replace  the  inartistic  aietiniga  no??  used. 

The  Librarian  still  teachers  7th  Grade  art,  also  assisting  individual  nta  in 

various  art  projects  for  other  clashes*     Airing  1942-45  the  Librarian  worked  with 
Professor  hatch,  teaching  the  cultural  phase  of  social  studies  -  Egypt,  QVMOif 
Rome,  one  day  each  week,     Ihe  students  made  interesting  MdolJ  of  the  Parthenon^ 
Pantheon  and  other  architectural  nonuments  of  the  various  periods*     Also  ride 

a  series  of  lantern— slides  t    illustrate  talks  each  student  prepared  &s  a  term 
exorcise. 

The  High  School  Librarian  gave  three  talks  in  J  City  on  *Uc,q  a  Library "  - 

one  to  the  faculty,  two  demonstration  lessons  before  large  high-  chool  classes* 
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Circulation  according,  to  daasa** 


000 

ol 

100 

4 

200 

2 

500 

dOl 

400 

55 

500 

1524 

300 

371 

700 

191 

300 

1051 

300 

310 

867 

B  & 

920 

406 

Fie. 

1602 

?.-.  i-.. 

171 

fa  bal 


Total  1M2/1345         6557 
Total  1941/194,1         712G 


- 


' 


No.  o,'  volumes  in  Librar  , 

Jul/  1,  1943         B8S& 


Golle^o  catalog 


102 
131 


Library  lessons 
•ok  talks 

Lists  :.i&de 

Bar;  ttad, 


U 
9 
i 


ahester,  Librarian 
Collaga  ^jurii  School 


Iff 


jmVAL         .  UAL  AIDS  AM 

1942/.1 


Duri  period  the  Audio-Visual  and  i'eaciiing  Aide  Service  of  the  Coll. 

Library  has  added  511  cataloged  units  of  farhlng  aids  to  its  loan  material 
Sit  catalo^^jis,.  w^s  done  by  ••entices,  worked  alto  !jig 

the  year,     fhey  learned  to  catelo;,,  to  c  ■  ■      iMMNdHf  materials,  . .    ,  to 

reanforce,  to  aake  portfolios,  and  to  run  visual  aid  :;;aehinery. 

Many  incoming  pamphlets  uxd  books,  were  catalc ...  Lreotor  and  added 

catalot,  &u  information*     Hi©  pamphlets  were  sent  to  the  reference  librarian  Tor 
the  Vertical  rile;   iiio  books  were  added  to  the  college 

i  follevlag  liats  were  preparer  KM 

■j 
The  following  lists  are  in  preparations 

RECKLA^IGK 

Gsasmm  - 

IfiESS  fcJSj-  j 

-       ..,  Vol.   £  ] 

7845  p&aphlets  ?  i       free  teaching  aids  from  121  different  a^eiicies  were 

ributed  to  faculty  members  arid  their  -.      .      .  . 

Circulation  i  959  units.     This  does  no  :  rials  oontri  •■.         to  the 

Vertical  711 

htlil  .viYSa*  W8  individual  students. 

Among  many  other  agencies  the  Teaching  Aids  Service  has  cooperated  during  the  year 
with 

The  American  Council  on  Education 

China  Aid  Council 

Li  Porte,  Indiana,  Boi.rd  of  Eduction 

Institute  oi'  Life  Insurance 

L&belle  County  Otm  School,  k  f*as 

Catholic  Foreic.       I    rionc  F  >:apany 

Rational  Mnejltjan  of  Ma  .  irers 

How  Jersey  Visusl  Education  Association 

Strong)  erg  Carlson  Telephone  V .  rlfig  Gojapany 

aWBWtlot  Corporation 

The  War  Department,  Office  oi'  Cfelef  filf  'ficer 

Department,  Adjutant  lift  art!  '  a. 

The  War  Department,  Her.  >  Ara\  orces 

Hew  Xork  State  Dep&rtraent  of  Education 

The  felt  Office  of  Education 

Baft  Kaval  Training;  Station,  Newport,  Khode  Island 


!<? 


At  the  suggestion  of  the  Idbra  -ec tores  were  given  in  connection  with  aethode 

codecs  in* 

Ea^  {         jap&rtsaent 
Integration  Bepartsaeat 
Muiiic  Beparfraent 
Sbcdlel  Studies  Department 

directDr  ei   the  Iftmftilag  Aids  Service  £  jag  of  films  for  the 

Montdlbir  Swmti  Filn  Library. 

More  fjUSfig  eptce  for  unit*  ef  teaching  (closets)  Lb  urgently  needed;  likewise 
elp,  at  ft*  ftodtoti  ttsdar  the  accelerated  college 

have  tisie  u>  devote  te  loatfaipa* 

Re:  LttoAf 


Lili  Heiisers,  Dlrec  or 
Teaching  Aids  Servi 


«?6 

Medical  Department 

NEW    JERSEY 

STATE   TEACHERS    COLLEGE 

AT    MONTCLAIR 


June  28,  1945 


ANNUAL  REPORT  OF  THE  MEDICAL  DEPARTMENT 
1942  -  1943 

Trends  and  Developments 

The  worft  of  this  year  has  followed  the  general  program 
of  last  year  which  includes: 

(a)  Physical  examinations  of   861     students 

(b)  Follow-up  of  Medical  Recommendations  and  Corrections  of 
Physical  Defects  found  (detailed  report  is  attached) 

(c)  Improving  physical  efficiency  of  individual  students  re- 
ferred to  Medical  Department  from  other  departments 

(d)  Tuberculosis  Survey  -  Patch  test  and  subsequent  chest 
x-ray  where  indicated  (Entire  student  body  and  new  personnel) 

(e)  Hearing  tests  (Audiometer  4-A)  of  entire  student  body 

(f )  Basal  Metabolism  tests  made     21 

(g)  Service  rendered:  1.  First  Aid  treatments  1626 

2.  Dormitory  Care  of      225 

3.  Issuance  of  Make-up 
slips  for  illness     1513 

4.  Office  Consultations  1550 

(h)  Communication  with  private  physicians  re: 

improving  pnysical  efficiency  of  students 

In  addition  we  have  followed  the  trend  of  the  times  in  or- 
ganizing the  college  in  the  care  of  possible  air  raids  or  sabotage. 
This  includes  the  formation  of  First  Aid  squads  for  each  of  the 
four  buildings.  (List  of  the  First  Aid  squads  is  attached);  the 
equipment  of  four  portable  First  Aid  metal  kits;  instruction  in 
First  Aid  given  to  202  students. 

Enrollment  Data  -  Undergraduates  -  Total  -  696 

I.  Staff  and  Staff  Changes 

The  Medical  Department  has  consisted  of  one  full  time  non- 
resident physician  and  one  full  time  resident  nurse.  A  part 
time  resident  student  nurse  assisted  in  the  Medical  Department 
from  September  to  May  18,  1943. 

Re  c  omme  nda  t  i  on  s 

(a)  Continue  services  of  part  time  student  assistant  nurse, 
if  possible.   If  this  is  impossible  due  to  present 
shortage  of  nurses,  the  employment  of  one  female  and 
one  male  student  to  carry  trays. 

(b)  Adequate  infirmary  facilities 

Respectfully  submitted, 

Margaret  M.  Wurts 
College  Physician 
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Follow-up  of  Medical  Recommendations  and  Correction 
of  Physical  Defects  found  -   1942-1943 


Number  of 

Number 

of 

Defects 

Def 

3CtS 

fully 

or 

partially 

corrected 

Blood (Anemia, etc. ) 

18 

11 

Blood  Pressure  (Elevated) 

16 

6 

Endocrine 

57 

31 

Eyes 

308 

64 

Feet 

129 

3 

Gastro-intestinal  System 

33 

3 

Glands  (Lymph) 

57 

2 

Hearing 

8 

1 

Heart 

66 

Hernia  and  Varicocele 

5 

Lungs 

4 

1 

Nerves 

75 

6 

Nose 

19 

1 

Orthopedic  (not  feet) 

33 

1 

Posture 

69 

Skin 

146 

7 

Speech 

5 

1 

Teeth  and  Gums 

109 

41 

Tonsils 

52 

4 

Weight  (Over  and  under) 

84 

27 

Defects  corrected  were  chiefly: 

1.  Eyes  -   Proper  glasses 

2.  Teeth  -  Dental  Care 

3.  Endocrine  and  Weight  Abnormalities  -  Supervision 

by  Medical  Department,  including  diet,  basal 
metabolism  tests  and  gland  therapy  when  indi- 
cated. 

Defects  uncorrected  were  due  chiefly  to: 

1.  Failure  to  report  to  Medical  Department  although 

defect  was  actually  corrected. 

2.  Lack  of  interest  on  part  of  some  students 


3.  Some  defects  are  impossible  of  correction,  such 
as  missing  teeth;  loss  of  vision  due  to  muscle 
imbalance;  deafness  due  to  childhood  ear  in- 
fection. 


%        6-1-43 
First  Aid  Squads  on  Call  for  Air  Kalds  and  Air  Kald  Drills 
Campbell,  Carolyn,  Captain  of  all  Squads 

Administration  Building 

RAAnbold,  Gertrude,  Captain 

etjen,  iary  Louise,  oo-captain 
Alper,  huth 
Allen,  Kdlth 

Chap in  Hall 

Horton,  Hope,  Captain. 

ially,  George,  Co-captain 
Merkler,  Irene 

Maher,  Kuth 

Russ  Hall 


Campbell,  Carolyn,  Captain 
Harth,  Jean,  Co-captain 
Jensen,  Fay 
Febrarro,  r.lsie 
achter,  Daniel 

College  High  School 

Donnelly,  Jane,  Captain 
Stems,  Ethel,  Co-captain 
Wilson,  Doris 


S2> 


September  18,  1943 


Tot 

Dr.  Harry  A.  Sprague,  Pres., 
State  Teachers  College*. 
fontclair,  H.  J. 


ANNUAL  REPORT  OF  THE  DEPARTMENT  OF  BU  IHESS  EDUCATION  FOR 
THIS  C0LL80E  THAR  -  1942-1943 


I.       BSPA'ffirNTAL  DEVELOPMENT 

A*   Curriculum 

The  curriculum  offerings  of  the  department  were  the  same  in 
1942-1943  as  they  had  been  for  the  college  year  of  1941-1942.      The  required 
courses  constitute  a  major  in  Social-Business  and  Accounting*     The  requirements, 
likewise,  offer  an  opportunity  for  majors  in  other  departments  to  obtain  two 
eighteen  point  minors— one  in  social-business  and  the  other  in  bookkeeping  and 
accounting* 

The  following  curriculum  repre setts  the  required  courses  and  sug- 
gested elect ives  for  all  department  majors i 

1st  Semester 
Title 


Number 

B.E.  201   JR.  BUS.  TRAINING 


B.E.  301A  BUSINESS  LAW  III 
B.E*  301B  BUS.  ORG.  &  HGUT. 
B.E.  304   Marketing 


B.E.  405   BKKFG.  &  ACCOUNTING 
S.S.  301   Economics  I 


B.E.  401  THE  TCHG.  OF  BUS.  ED. 

B.E.  302  SALESMANSHIP 

B.E.  409  Consumer  Education 

B.  E,  411  Cost  Aoco  nting 


Xreshman 

Cr.       Number 

2nd  Semester 
Title 

1 

4          B.E.  202 

BUT             USM  I-II 

4 

Sophomore 

SOSXini  MATHEMATICS 

3          B.E.  303 

2 

2 

4 

Junior 

4          B.E.  407 
4           Geog  302 

prbj.  of  Aocomfrnn 

Economic  Geography 

4 
4 

Senior 

3 

4 

2          B.E.  406 

2 

STUDENT  ffiBAflHtHS 

I68iia      i  itomics 

10 
2 

Key  i 


Course  titles  capitalized  indicate  the  re  ulred  courses. 
Course  titles  underlined  indicate  suggested  elect ives* 


It  will  be  noted  that  two  of  the  suggested  elective  courses  repre- 
sent course  offerings  in  two  o  her  departments  of  the  college.  These  two  courses 
are  definitely  related  to  the  field  of  social-business  and  accounting  and  add 
valuable  breadth  of  training  for  all  majors.  In  addition,  these  courses  ere  usu- 
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ally  found  in  the  comercial  deportment  curriculum  of  the  secondary  sen  ole. 
Consequently)  many  66  the  seniors,    vho  liave  completed  tiiis  additional  training, 
have  been  assigned  one  or  the  other  during  t.eir  practice-teaching  period. 
The  two  courses  aret 

Social  Studies  301    Economics  X  4  or. 

Geography  302    Eco  nsad*  Geography  4  cr. 

Considering  the  required  work  and  the  elctives,  the  socirl-business 
and  aoco-mting     njors  have  been  able  to  obtain  a  well-rounded  training  in  thees 
two  fields  of  commercial  education.     The  department  majors  that  have  be  n  grad- 
ated since  June)  1942,  possessed  40-47  semester    ours  of  credit  in  these  fields 
plus  ten  or  ..ore  weeks  of  practical  business  experience. 

In  the  curriculum  above,  the  required  courses  nu  ibered  201,     02, 
301A,   301B,  302,  and  406  constitute  the  required   vork  for  a  social-b  siness  mi- 
nor of  eighteen  (18)  semester    :0ura  of  credit.     Many  of  these  minors  elected  to 
complete  a  semesters  work  in  bookkeeping  and  accounting  (B.E.  405)  and  the  two- 
point  course  in  consumer  education  (B.E.  409). 

C ;  rses  numbered  201,  303,  405,  407,  and  406,  plus  ten  weeks  of 
practical  business  experience,  constitute  the  requirements  for  an  acco  nting 
mir:or  of  eighteen  (18)   seme  ter  hours  of  credit.     Many  of  these  minors  have  com- 
leted  the  additional  t  o-point  course  in  cost  accounting  (B.E.  411) 

B.       Faculty 

The  permanent  fu: 1-tiae  staff  in  the  department  during  the  col- 
lege year  of  1912-1943  was  as  follows i 

Professor  Francis  R.  Geigle,  Ed.D.,  Head. 
Instructor  Horace  J.  Sheppard,  fc.  A. 

Due  to  the  size  of  the  enrollment  and  the  amount  of  required 
student  supervision,  it  <ms  necessary  to  e  ploy  a  part-time  instructor    airing 
the  college  year  of  1942-1943.     Mr.  James  f»  Hogan    as  employed  to  teach  three 
courses  during;  the  first  semeter  and  one  course  in  the  second  semest  r.     During 
the  second  semester  he  assisted  in  the  social     tudies  department.    Mr.  Hogan 
was  a  graduate  of  Notre  Dame  University.     He1   had  received  his  M.A.  degree  at 
Hew  York  University  and  at  the  time  ^as  pursuing  further  graduate   .ork  at  the 
University.     He  was  a  ployed  as  a  pr.rt-tl,e  instructor  at  the  Fackard  Schol  of 
Business,  New  York  City. 


m  tn-2 
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II.  DE?  :     NT  DATA  FOR  194I-1S43 

A.   Course  Offerings  and  F,   rollments 

Smaier  Session 


Nu.aber 

Title 

Cr. 

Enr 

do  nt 

Twelve  Jocks 

201 
302 
401 
405 
411A 

Junior  Business  Training 

Salesmanship 

The  Teaching  of  Business  Sducr.tion 

Bookkeeping  and  Accounting 

Coat  Accounting. 

4 
4 
3 

4 
2 

18 
13 
16 
37 
16 

First  six  <<eeks 

301B 
304 

Business  Organisation  and  iugzat. 
Marketing 

2 
2 

21 
15 

Second  Six  V/eeka 

301A 
409 

Business  Law  III 
Consumer  Education 

2 
2 

20 
9 

4 

32 

2 

15 

2 

12 

4 

30 

3 

18 

4 

14 

2 

22 

4 

32 

Fall  Semester 

201  Junior  Business  Training 
301A  Business  Law  III 
301B  Business  Organization  and  Mgmt. 
303  Business  Matheiaatics 
401  The  Teaching  of  Business  Education 

405  Bookkeeping  &  Accounting 

406  -^Business  Economics 

407  Prinoi  Jes  of  Accounting  (2  sect.) 

Spring  Seraester 

202  Business  Law  I-II  (2  sections) 
301A  Business  Law  III 
301B           Business  Organization  &  Mgmt. 

405  Bookkeeping  and  Accounting 

406  *Business  Economics 

407  Principles  of  Aoco  niting 
409          *Consu|ier  Education 

*  (These  courses  were  offered  for  the  senior  majors  and  minors 
during  the  last  six  we*-k«  of  each  semester  following  the  period  of  student- 
teaching). 

The  ave  age  student  enrollment  per  class  for  the  summer  session 


4 

41 

2 

10 

2 

6 

4 

27 

2 

26 

4 

7 

2 

12 
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Department 

$0 

Social  Studies 

34 

English 

26 

Mathematics 

26 

Langua  est 

Latin 

4 

French 

2 

Spa  ieh 

-i 

7 

Total 

93 

OTII  R  . ....     |  C  IIJFORL&TIOK 

A*   Business  i-xperienoe 

Due  to  war-time  conditions  it  has  been  rel  lively  easy  for  the 
business  majors  and  accounting  minors  to  obtain  tho  re  uired  ten    eoks  of  prac- 
tical business  experience.     The  records  indicate  that  the  majority  of  these 
student 8  obtain  much  more  than  the  required  ten     eks.     In  a   iition,  uost  of 
them  are  • ble  to  obtain  experience  that  has  a  direct  relation  to  their  colllege 
training. 

13.       Observations 

The  bur.ines3  majors  co  tinue  to  be  handicapped  in  obtaining  a 
suitable  amount  of  orth vhile  observations.  A  great  deal  of  his  is  done  in 
the  College  High  School.  Due  to  the  lack  of  business  courses  in  the  College 
High  ,ichool,  lO.vever,  this  type  of  observation  is  not  completely  satisfactory. 
Insofar  S3  it  is  po  sible,  some  of  the  observations  are  made  in  the  local  or 
home-to #n  high  schools  during  the  junior  and  senior  years. 

According  to  the  reports  of  the  juniors  and  seniors,  the  schools 
have  cooperated  splendidly  and  seem  glad  to  have  them  and  welcome  the  visita- 
tion end  observation.     In  some  respects,  this  type  of  observation  is  very  val- 
uable to  these  stduent >-< •     They  feel  that  thsy  are  able  to  observe  tho  exact 
conditions  under  ■  iah  they  will  be  re  uired  to  do  their  student-teaching* 
It  is  iniposalble,  heweT  r,  to  require  any  large  amount  of  observation  under 
these  circumstances*      The  required  number  of  observations  of  the  department 
do  i  ot  approximate  the  required  observations  in  other  departments  of  the  col- 
lege* 

C#       Extension  and  Summer  School 

The  department  did  not  offer  extension  or  summer  school  courses 
for  in-service  ra  during  the  college  year  of  1942-1943*     During  the  last 

six  &eeke  of  the  summer  session,  ho.ever,  one  or  two  in-service  teachers  -sere 
enrolled  in  one  of  the  courses* 


iv*    :i  coiyraftrxajs 

1.   The  amount  of  useful  classroom  material  and  the  department  su- 
ply  of  high  school  textbooks  have  continued  to  increase*  It  is  very  important 
that  this  material  be  filed  in  some  central  location  in  order  that  it  can  be 

located  readily  and  made  available  for  talent  use.  The  textbooks  an*  »"PPle- 
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mentaty  materials  arc  of  particular  importance  in  the  profession  liztition  of 
subject-matter  in  all  business  counses.     In  addition,  two  full-time  teachers 
and  one  pert -tine  teacher  should  have  some  place  for  rfoff  conferences  as  well 
as  conferences     ith  business  ijtudents.     The  head  of  the  department  interviews 
f aoh  student ,  b  th  majors  and  minors,     in  the  department  st  least  once  e  yeer. 
A  business  education  office  is  of  utmost  i     ortance  and  it  is  reconMended  that 
such  an  office  be  provided. 

2.  It  is  recommended  that     he  department  begin  to  consider  the  of- 
fering of  graduate  courses  in  Business  Education  as  a  possible  post-  ar  devel- 
opment,    fhe  faiure  of  extension  and  3unmer  school  courses  in  the  pant  is  par- 
tir.  ly  due  to  the  lack  of  such  a  progress.     In  addition  the  number  of     raduates 
©f  the  business  a  apartment  is  gradually  increasing  and  they  should  be  |  lven 
the  opportu  ity  of  continuing  their  j.ra  uate  study  et  Hontclair.     During  the 
pa^t  *ew  years  many  in-service  teachers  have  i  -uired  about  it  and  it  is  ob- 
vious that  the  seUege     as  a  definite  service  to  pert&m  in  this  respect. 

3.  Around  the  first  of  every  jreaf  a  forc  letter  goes  out  from  the 
State  Department  to  the  principals  of  the  public  schools,  describing  the  of- 
ferings of  the  state  Teachers  Colleges.     In  the  past  this  lc.ter  did  net  list 
$ooiftl-Bu^ir&£ts  and  accounting  as  a  major  at  aontci&lr. 

**ont clair  has  notr  graduated  three  groups  of  students  -ith  this 
major  and  so-stated  on  their  diplomas.     It  is,  therefore ,  re commended  that 
such  a  listing  be  made  in  order  to  orovide  the  principals     ith  complete  in- 
formation.    This  vould  materially  aid  Montclair  in  the  recruitment  of  students* 
the  selection  of  students,  and  the  placement  of  graduates  in  the  service  area. 

VT.     "A  Study  of  the  Preparation  of  Commercial  Teachers  in  the  Public  Secon- 
dary Schools  of  MVw  Jersey** 

In  Februaryt  1943,  the  writer  com  : eted  the  above  study  in  par- 
tial fulfillment  of  the  requirements  oi'  the  Degree  of  Doctor  of  Education  in 
the  School  of  Education  of  New  York  University.     Some  of  the  statistics!  data 
of  this  study  have  a  definite  bearing  on  the  work  of  the  department  an&»  con- 
sequently, are  being  submitted  as  part  of  this  annual  departmental  report. 

A«      Scope  of  the  Study. 

the  study  represents  the  analysis  of  comp.  eted    uestionnaires 
received  from  900  of  the  1»296  full-time  commercial  teachers  and  90  of  the 
179  part-time  comma reif .-1  teachers  in  the  public  secondary  sch  ols  of  He1??  Jer- 
sey during  the  school  year  of  1939-1940. 

8*      Sources  of  Supply  of  Hew  Jersey  Commercial  Teachers 

Eight  hundred  forty  of  the  900  commercial  teachers  indicated 
on  the  questionnaire  the  institution  of  graduation.     The  study  revealed  that 
326  or  38.8  pet  cent  were  trained  in  Hew  Jersey  institutions,  and  514  or  61.2 
po     cent  were  trained  in  institutions  in  30  other  states  and  the  District  of 
Columbia.    The  data  did  reveal ,  ho  r  ver,  the  tendency  in  the  later  years     for 
the  high  schools  of  New  Jersey  to  employ  a  proportionately  higher  number  of 
commercial  teachers  trained  in  New  Jersey. 
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C.      Graduate  Degree* 

Two  hundred  twenty-seven  of  the  900  full-time  commercial  tec-  - 
ers  held  graduate  degre  s.     One  hundred  eighty-seven,  or  82  per  cent  of  these 
teachers  received  their  graduate  degrees  in  17  out-of-state  institutions,   .vhile, 
40,  or  18  per  cent  received  the  degree  in  New  Jersey  institutions. 

These  data  are  submitted  in  support  of  recommendation  No.  2 
page  6. 

D«       Sens -iter  Ifeur3  of  Credit  Possessed  by  Beginning  Qom::j9rcial  ^:  aOAsrs 

In  major  subject-ma  ter  specialization,  553  comma  cial  teachers 
reported  a  median  of  30  semester    ours  and  a  node  of  24  seme  tor    ours.     In 
minor  subject-matter  specialization,  392  coasaerci :  1  teachers  report  ...         sdian 
of  16  auaejter    -ours  and  a  uode  of  12  seme  tor  hours  for  a  first  minor,  and 
226  reported  a  median  of  12  semester.   iOure  and  a  mode  of  12  sem-    I         ours  for 
a  second  minor* 

S«       Combinations  of  Cociraercial  Sub.j  ecte  Taupht 

It  has  been  said  by  superintendents,  principals,  and  heads  of 
•igh  school  commercial  departments  that  combinations,    within  the  specialized 
fields  of  commercial  education,  do  not  appear  frequently  enough  to  justify 
the  specialization  in  a  teacher-training  program.    The  data  shflVa  ho     ver, 
that  there  is  a  demand  for  teachers  trained  in  the  specialized  fields  of  com- 
mercial education- -secretarial,  bookkeeping  and  accounting,  and  social-business. 

In  the  study,  the  writer  made  an  analysis  of  the  number  of 
times  the  ten  moat  frequently  taught  commercial  subjects— junior  b'tsiness  train- 
ing, typewriting,  bhorthand,  bookkeening,  office  practice,  commercial  geography, 

e  cial  law,  commercial  arithmetic,   economies',   and  salesmanship— appeared 
alone  and  in  combination  vdth  each  other  in  the  teaching  assignments  of  the 
900  commercial  teachers.     This  analysis  revealed  thatt 

.:&  hundred  thirty-ene,  or  5$.i0  per  cent  were  teaching  secre- 
tarial ar  social-business  suhjee'ts  or  a  combination  of  the  tr-o. 

Fo  r  hundred  ex         NWj   or  53.4  pe     cent  were  teac  secre- 

tarial and/or  bookkee    '         nd  accounting  subjects. 

Three  hundred  sixty-te»e,  or  40.2  per  cent  were  teaching  book- 
keeping and  ^ccomtin;:  r  nd/or  social-business  subjects. 

Only  52,  or  5.8  per  cent  were  t  aching  subjects  that  are  coxa- 
mo  ly  classified  in  the  three  specialised  fields  of  commercial  education. 

F.       Combinations  of  Pe^-t-1firae  Oorn^e  re  is.  1  Teachers 

The  data  revealed  that  social  studios  nnd  rajithsjaatios  are  the 
:io  t  iumaon  subjects  found  in  combination  with  commercial  subjects  in  the 
teaching  programs  of  the  179  paH-time  commercial  teachers.     One  hundred  eleven 
or  62.1  per  c-nt  of  these  teachers  were  assigned  either  social  studies  or 
mathematics  and  commercial  subjects  during  the  school  year  of  1939-1940. 
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V.  TEACHING  IN  THE  COLLEGE  HIGH  SCHOOL 

During  the  fall  and  Bering  semesters,  the  following  staff  members 
had  assignments  In  the  College  High  School j  e     Lass  carried  a  credit  of 
four  saaeeter-hours  on  the  total  teaching  loadt 

Grade  7  -  &r.  Nicker son 

Grade  8  -  Mr.    i.xton  and  i.irs.  hPadley 

de  9  -  Dr.  Fuicosaer 

Gr.  ,e  10  -  u>r»  Conrad 

de  11  -  Kr.  Pettegrove 

Grade  he '  -  Mr.  3ohn 

VI.  RECOMMENDATIONS 

A.  Personnel 

For  the  advancement  of  the  work  in  Drama*  particularly  in  the 
sta^e  craft  training  necssi:.ar.  for  hlffe  school  coachin  of  rtraMtt— ■  I 
recommend  tliat  Mr»  Bonn  be  provided  with  an  assistant  to  relieve  him  of 
any  Tongomi)1MlltiT  uave  the  actual  direction  of  plays.  This  Instructor 
should  give  such  courses  a.     ish  312  -  Acting,  Directing  and  Makeu  , 
-and  English  435  -  Play  Production.  He  should  b     onsible  for  the 
public  production  and  public  performances  of  Players,  a* i  direct  the 
College  High  School  Dramatic  Club.  Such  courts  ftottld  be  aaaa*  as  the 
State  roquireaeRt  in  Dramatics  for  a  .     art-time  assisU^t 

is  all  that  is  now  indicated  for  this  activl  . 

For  the  improvement  of  instruction  in  the  College  I     c.aool, 
and  in  order  to  relieve  members  of  t     ff  for  jur---.it      ,  writ..   , 
and  for  graduate  work  in  the  College,  I  recommend  the  ay     orit  of  a 
competent  high  school  instructor  to  assume  r  ,  xjnsibility  for  one  junior 
and  one  senior  high  school  class  and  a  home  room  in  the  College  high 

Shaft**  This  instructor  might  teach  two  courses  in  the  College,  thesa 
to  be  determined  by  da-art; lent  needs  rather  than  i  placement  of  Captain 
Hamilton  since  other  members  of  the  De;jartment  are  adequately      ed 
his  courses. 


Secretarial  help  of  competent  training  and  experience  ■hauls' 
be  av-s liable  to  the  head  or       >artiaent  for  a  minimum  of  four  houre 
per  we^k.  oinoe  h.Y.A.  aid  is  to  be     utinued,  the  head  of  the  Depart- 
ment urges  that  VJLse  Anne  Kobryn  be  MtttftJ  by  the  head  of  the  Department 
as  student  assistant  and    |  Miss  alisabeta  Tepper  be  reassigned  as 
assistant  to  Mr.  Pettegrove  for  typing  public  relations  releases  of  the 
College.  When  ftof  ce  should  be  offered  tc  Dr.  Cayley  for 

the  preparation  of  slides. 
3*  Instructional  Improvement . 

The  Composition  Clinic  indicated  for  a  number  of  our  students 
: ou^hout  tho  four  levels  of  college  work  is  again  recommended.  Students 
majoring  in  all  Departments  should  b©  assigned  by  their  instructors  for 
the  remedial  and  corrective  work  which  their  written  compositions      te. 

book,  ^r  it  the  request  of  heeds  of  the  Depart- 

ments and  described  in  the  Report  to  the  President  fof  t  e  year  1941-4-?-, 
is  still  unavailable.  If  printing  costs  afawaat  publication  at  this 

.,  this  ;  t.-'le  book  should  be  mimeographed  and  sold  to  each  student  as 
the  composition  standard  for  the  students  of  New  Jersey  Stat©  Teachers 
College  at  IAontclair« 

Several  courses  designed  to  soet  pirticul.-r  Bauds  al  high 
sc.XiOi.  teachers    k  receiv      ffioient  enrollment  to 

■  a  class.      |  BUattd  be  continue a  offering  o.  i.  for 

both  undergraduate  sad  gradt  >  sad  urge  that  projective 

candidates  for  the  aster's  degree  incorpo  ate  several  of  these  courses 
among  the  more  conservative  of  tarings  of  t     artmeut.  I  aiv   r      ad 
a  new  seminar  at  aha  graduate  level  -  English  519 *   -    ,iish  Curriculum 
in  I     era  Secondary  School,  which  will  take  under  discusuion  such 
items  as  I     (lory  Coras  Program,  Pre-Induction  Courses,  Integration 
f  School  and  Industry,  and  the  Integration  of  Personality  to  modern  Life 


through  Literature,  This  course  should  be  introduced  in  tne  spring  of 
19«U-«  Such  I  coarse  can  shift  its  emphasis  to  m*set  t,.e  c  :.ta%ir;fc  needs 
of  the  hi  -  ool  curriculum. 

C.  Credi.:,-'',3  Study 

The  Department  proposes  to  oiler  to  OMVllfiBtat'  foi    tot  r'a 

degree  a  third  alternative,  namely,  tue  requirement  ox   two  r*V*Hrftonitl 
hours  in  lieu  of  t  prohenoive  examination  now  gxvei*   t 

Thi  Ld  enable  Candida  tee  to  take  32  points  and  prepare  l     , 

32  points  and  take  a  comprehensive  examination,  or  3-4  palate    - 
20  within  Vat  Department  of  English  -  «i    .  _  .     Thil 

iiey,  nf-iich  bM  been  successful  at  bo  aehsrs  uoixo^o,   wji.^..i.        .    - 

ersity,  and  at  New  York  University,  is  now  urgently  reque. 
gra-  under graduate  at ^dents. 

Although  improvement  has  been  taade  in  tne   type  so     ar|i«ai — k 
cf  the  MMBlaatlaa  now  offered  to  the  candidates  ioi  Ul  yre« 

in  the  fillet  of  English,   it  still  remains  an  aoadejaio  •  atparissMU 
ccmpl  -itely  unrelated  to  teaching  aatandai  ool.      I  bM 

opoaes  that,  ai  .  paiaffcf  in  fcbti 

have  b  sen,  an  objective  ty.e  c  I        MNMivt 

to  eaadl  a  tee  for  ttfet  purpose  at  det  that  f  -rL  .  4e 

artaacrt  KPi  needed  to  satisfy  Bapartasat  rtgnlrftats*    li  -  -cs 

is  established,  no  aor  ■  20  points  la  *ju 

Ihs  a  wM      v  ,      llo  in,:  nim  at  least  JU  point.     -      taativt  c- 
the  present  time  w.ny  eradicates  carry  26  f*Al 

Lish,  va  no  elective  choices  atve    M      &fi  Wm 

Integration. 

rtment  strongly  ui'ges  the  Uoixfcgj .    ta  gusraatee  st 
two  courses  in  fetM  Graduate  D -vision  of    .  ijpartas Bt  &JB   i 

throrj  sessions.     These  co  rses  wouxd  previd*  12  points  ii 


• 


in  a  calendar  year  ft  . ._  .  eter'a  a  agree  In 

..ate  vrith-L  |  &  m£ 

Lii^r-ili-ir^.  u  -ace  to  KdTJE  ftta  ^L  I  »t  u,-  by  foroer  heed 

t-i  «tt/j   but.  there  is  &  strong  desire  u;  on  the 

-io..  1.  Lea  ojrj 

Loa#  8CMU  -durable  eaionrraasKent  both  to 

...  s  be  fthea  the  aesired  coarse  foils  to  secure 

&U#be  Ui  .tinue  the  course. 

VII.  $g  £#£  ...  [£33?X$e* ttfttt 

-  •-  auopted  for  freshnen  enteri 

Janu^r  ,  X        .    .  tadi&i  ana  English  PtirfiTtntmti' 

joined  it*  o.  t.  corrals  ted  program.     I.©  instructors  met  for  fretyuent 

.erenceo,  viaJ  aar's  classes,  i-.ad  discussed  assignments  i.. 

to  prevent  aupxi cation,     A  ciasi.  of  4  .  rovided  an  int  •  resting  unit 

9bXQ      -      ft  -    .        Juh  rTo-'essor  iu     I  l4  of  t 

i&rtBa&t  were  gretifieci  eitb  tee  feseJMtf  oi  this  :.  :,.©ri  .  ss 

particular  i,/  i-  ,  of  t:  i  Beetles  bad 

red  B  •  -  .  fdur  to  pre vide  ieael   tar 

and  ex  ical  &duc«  tie&  Tor  BMW  .«n  k  the  acc-vierated 

gZT&S**  I  -  n  spellil  JJtti*a  v<xb  UTiu.artw2i.en  it  the 

request  of  &s .  Herri 

JiiS  shortened  school  year  neds.  objective  testing  c        lis  grc 
imp-v  i     -   t   it  is  Lie*1    el   t  3  hi— d  oi  tae  De?*rt»*&t  thfttj   instead 

of  loss  is  sJcLLk*  mo  ievelj    t&ej  i.         .in 

this   cool  Mi  effort*      C  .ntinu:  tig  |  !MIW*V 

tien,  pertio*il  .  |  1 

thojrofoj        ied*  W    *  group  id  very  small,  they  ney  be  a. 

in  too  J  ,  out  ahsa  the  number  is  -:^rg^     i  to  pro- 

vide a  *ork&b.le  unit  (any  number  oetseen  2$  a:;d  J0),  freshmen  irili  r;  it 
♦Result.;  are  tabulated  in  an  appended  letter  froia  the  bead  of  th     -rtment 

+_.-»  1\v  .      WtiffVj  Mrt**r»l  QAM- 
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from  the  joint  effortB  of  the  heads  of  the  Do  ;.rtments  of  Social  Studies  and 
Lisa*      inly,  it  is  the  ardent  desire  of  Professor  Hatch  ai.d  of  Prof- 
essor Fulcomer  to  continue  their  experiment  of  t  194.3  • 

During  the  year,  tha  cooperative  jfiugiiah  toft     'echanics,  iffect- 
iveness  of  Sxpuession,  and  Reading  Comprehension  mn  :-d  Ministered  to  sll 
sophomore  students  at  the  college  level.  A  report  by      jderc::  ,  of  the 
Advisory  Service  of  the  Cooperative  Test  Bureau,  indicates  th      norms 
of  this  class  in  Mechanics  was  .3  above  the  norms  of  end-of-the-  .  r  sopbo* 
mores j  in  Effectiveness  4,2  above  -this  level j  in  total  Rending  0        ion 
4.3  above.  Siie3  Pederson  had  this  to  say  about  thOM  results:  1     jority 
of  I       scores  fall  above  the  99th  percentile  oi'  .core-3  mada  !rr  seniors 
in  college.  On  the  Mechanics  test,  the  lowest  score  eaaoodl  t::v  rcent 

of  the  scores  made  by  thy  students  who  havo  complete  i   one  /ear  of  fttldy  in 
college  '■'Yglish.  Similar  results  are  observed  in  the  scores  of  the  Effect- 
iveness o...'     -asion  test,  which  indicates  that  the  range  of  ability  and 
achievement  of  your  students  is  very  wide." 
VIII.  COLLEGE  HIGH  SCHOOL 

Various  innovations,  resulting  from  the  testing  ptpflMi  begun  in 
the  year  19-41-4*-,  wore  attempted  Is  the  Collage  ."     shool*  Tbi  ath  Grade 
combined  English,  Social  Studies  and  Art  in  a  unifiad  provpraro  cilled  "ISestern 
Ciilture".  This  was  a  study  of  youth  American  and  Central  American  Ge     ./, 
tory  and  Literature.  Considerable  attention  was  devoted  to  the  Art  of 
rtm«  but  no  fuii-ti.ae  instruction  v.*as  available  for  complete  integra- 
tion of  this  work  into  the   total  program  of  tho  9th  GCTft&M  f        work 
culminated  in  a  P.T.A.  meeting  udaressed  joint     0r«  Snyder  and  r,r.  Ful- 
comer, who  discussed  ths  philosophy  and  methodolc gy  of  r<uch  coordination  of 
subject  matter.  For  this  occasion  toe  9th  '/rsie  Sli  caroom  was  tamed  into  a 
museum  in  which  the  individual  and  collective  work  of  the   ci:       ■  display 
for  the  High  School,  the  Uo-Uogs  and  .      at-         iience.  So  successful 
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vas  this  txp«rlM&t  that  it.             bi  taatlnaad  for  tbe  tehoel  ve*r  194  -     • 

with  the  complete  I               L  a       d .  Artnui              id,   ir'r.  ,        d   tne  rta-ent- 

.  School* 

.  „3£ro\e,   t«rvj  idvxgor   lo              _gh 

l&t    thf.  I  :•  MT1 

»Xleg*  (Ufa  Grits  a*  a  3*flt» 

FYftJU         btitttd  ana  to 

......     roduaad  L  L9tfc 

Caati  .-   ,  ■  •        w  la  the  aUXt"  ©1   ''1  •■•    D»ad  Sifter1  i  S#er«ts,  as  & 

Sftjor  .;ct.\  ■  t  -   alor  Olaui    .  lay  was  ^reseated  for 

ta  i..  t .  !    -' .-   >ol  ■  iditariua  ^Igr  & 

loditia  .    i     sbaol  'and  Callage*     ?aij  was  a 

ful  v.  .dual  aaabers  lata  tn« 

gro^  raaa««j  -  jgmat* 

i    ;       &d*6  lOti  Qrada  cl*  i  a  joi.it  u  Ltioa  ^ix^a:- 

,    -■      O".       I  ,        .Uiiu,    sua   M&l 

by  .  j   goat  .  ion.     Ooplce  ftf  tidfl 

pttMloi  '.  .-    ,    to    .         .    Bld#at  •--.  tlOIUti  Council  c 

chool  .  ...  U-f  end  to  the 

Oi    the- 

..  _..    BtAoQ  of  objtctlvt  evidence  af  o&llfy 

aatura  o      I  .11-:..  instruction  Is  the  Coll                School,  I  ttary~tae 

instituted  In  1942  me  c                  at  the  7th  aad  i2t       ■          U  il#<     - 
iti  ai            ..   .             ■  .         *gri      LadJ  eat    eatltfaat 

b  of  baa  12th             la                              --is  and  m  araaoa  to 

g  iifia  of  ?t                             i          .  s  of  thaaa  t 
. 

atfaLLj 


Uj^^fUUAJ 


I  o  H 


May  19,  IW 


Br .  Robert   v.  iorpleon 
Director  oi  Teee  duaotioi 

Trentoi 

Treiitun,  .*  ..•■..  jorsey 

Ltear  Dr.  i-on-iooni 

i  l  ~oi;ing  herewith  &  record  oi   ovr 

of  1943  >  w^'O  have  tel 
tut.-*,  on  "Words  ntiy  Kief  I  L  ten" 

plied  by  your  oJ  ^r  l*tt«*r  of  February  17+h. 

toTde  Ml  Lous  interval*! 

and  the  number  dictated  each  tlae  was  net  euffleient 
fro— c    '      -  •   bo  fatigue*     3oth  the  etlUJQTtte  *;nd  I 

i'ound  the  iiet  interaetlB :,  unci  they  trore  vory  vrilliii     to  eoop- 
tr&ridlng  this  Info:  >n  for  your  offlco. 

i  eaorea  range  fro*  ;;  ..    tnd  I ha  aid* 

point  or  liedian  aeore  fall  beta  ...  -  on 

of  first  ouartHe  aeoree  follows* 

lish  nejore .  ♦ , % 

th  -  Lai  aujora . 

Hat  "    •         ]o  r- 1 

cation  ma.jors. .. • .  i 

a  anea  «a^  or  £ l 

Language  a&J  or;> , 1 

I  >apltatd  distribution  al    secres   by   Bfl  jor 

nt . 

r-  to  laara  how  the  scot^b  of  this  frasaaaa 
claL.,:,  a  rcthor  heterogeneous  gronpj  will  eoiapara  iltb  these 

ing     •  la  ths  other  state  teachers  college*. 

tally  years* 


In  8«  FuJ  comer, 

f  the  -3pt» 


>/hw 

2nc» 
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GEOGRAPHY 
Annual  Depc  rtjient&l  Report   to  the   ^re^ident 


Dur.int.  the  aoedealc  ,""-r  1942-194-3  io»e  336  people  took  courses 
in  .      3f  t'.i     teteX|   44-  were  geo,  tore.      In  addition 

there  w?;r<=  1>  o:    tbi  pert-ij   e  stuieata  eerki&{   o»t  ;cc;:  of   . 

The  tetel  atsaber  el  aiaort  li  .it, 

w&3  Awio|  Wl«  Mediate  year  l?4i-l'42.     Tbia  Is   Uu 
the  io.-3e  of  practical!    all  of  our  ~/is  stu.ient  population*     Kereto- 
/ora,  tm&M   ■fc*i«nt<    *      .ri-ed  1'roa  on©  t  Ird  to  Lfdi  oi    the 

gee  aora, 

Below  ia  a  list  of  the  courses  ^iven  during  the  &«ad«  tir 

---1943  *»d  t  or  of  1)43,  aj&4  the  nu  ber  01'  people  enrolled 

in  the  various  ccurseis. 


Geogrh  -  ly  201 
Geography  392 


-_oie-.ee  100 

Science  417  Lleteorolj&i" 

01 i 

re  bg  301      Eurasia 

rajAj   ;  iio»wit<  Oaogre  by 

rapty  413       Cayjtebaaa  ^.iterica 

Totals 

Summer  Leas  ion  1943  Aceeler&ted  rrograg. 

Science  100  1  aiagri 

Lettae  417  Satttorol'-; 

Geoff  ..  201  taetera  Seaiephere 

Geography  302  Itoawla  Geegrc 


Itsiber  of 

Ira 

Sections 

Enrolled 

c. 

216 

3 

36 

1 

11 

1 

27 

1 

12 

1 

24 

1 

10 

u 


1 
1 
1 


336 


43 

11 

) 

21 


ToU  If. 


U 


10  7 


In  addition  to  the  regular  academic  year,  t;.4  people  had  fours**  in 
gee  iring  the  seoeleretei  sum..er  ie:tuon  of  1  .'43.     Of  this 

number  22  are  geography  minora. 

When  the  war  ends,  I  anticipate  a  marked  increase  in  the  en- 
rollment of  both  BU  end  pouiea  in  geofcrauy  t.ir^ugnout  the  entire 
United  States. 

Our  current  pro^ra^  in  ^eb^ra  h>  it         .    iuctory  aa  far  as  it 
goes,  but  it  does  aot  re.-.ch  enough  people  and  espeelellji   tne  people 
who  need  the  poiut  of  view  and  the  particular  hi;  se~ 

grtpty  offeiE . 

At  pr stent,   feh«  Officer  Ceadldet<  require  .  toy 

of  t  an  la  atteudence  then  we  do  at        I     ^..r.     vPt  ?e 

are  supposed  to  be  t  profession*      institution  training  students  to 
j-.o  otjt  intc  the  school  s;         i  ,iv&  tns  Is 

■   \ .or Id  point  of  view. 

Bjr  of  our  problems  of  <  L 

ic   Uaplioationa,  ere  dec 
b&ais  of  whether  yon  ere  a  Demo  -  sblicen.     The         tit  ©i 

this  kind  of  th       La  .  '.    .  -  .   •  is  not     nc*.;  where  cur  Interests 

lie.     in  other  ^crds,  they  reflect  the  o  inion  of  e  i  of     so- 

grar.nic  iiliteretej,  and  th&t  c  .nditien  -  r  rolling 

poet-star  preelesui . 

greet  need  of  ths  world   tode;    is  s  Br&ii©na2  soon  -ed 

.a.    Tho>  poodle  of  the  n«  I  hould  understand  fchet  one  oouatrj 

eaaaot  prosper  if  others    re  aot  prosper 
Laforaatioo  will  help  to  provide  rsallatis  enei         I  irooel 
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trade  progra-n,  our  good  neighbor  policy,   international  ttir  route 
policies,   aid  to  Cnina  and  our  relatione  in  general  with   cue  other 
nations  of   the  world. 

In  most  colleges  pbyologropfy,    ihieh  involves  &  treat*  deal  of 
map  interpret.-,  fei  Q4  and  meteorology  are  at  present  the  front  .  o.  olir 
couri}ei>  in  g%ogr*/ay.     These  couriieo,  with  Qliaotology  added,  are 
basic  to  further  «ork  in  googro  hj   and  should  oe  continued  of  tot  the 
•03   as  a  port  of  the  curriculum  in  geogra  h>  .     In  addition,   com . 
in  regional,   economic  and  political  googropby   snould  become  increas- 
ingly important  in  our  scheme  of  education. 

In  ay  report  of  1942  I  recommended  that  more  geography   be  re- 
quired.    During;  the  tic^detuic  year  1942-19-43  I  sent  a  letter  to  the 
President  roojOOOtiOf  more  time  for  geo&ra/hy  for  all  stuaer.te.     Again 
I  s.iould  like  to  recommend  that  uioro  googropfcs   be  required  of  the 
tiro  siuoent  00$  . 

Roopooii ully    suoui  ctfcd, 

#>  -rut 

Harley   P.  kil stead 
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DBPAOTSKT  0 
REPORT  TO  fl  PKE8ZX9ER 


August  13 9  1943 


I.  TRHKDS  MD  DKVSLOBBKTS 


1.  STUBIi^-TiuACHIKG,   The  accelerated  progra»  brings  about  a  shortened 
period  of  student-teachin,  ,  as  well  as  a  reduction  In  the  amount  of  supervision 
which  the  college  can  furnish.  Under  the  circumstances,  it  is  impossible  to  keep 
this  important  activity  of  the  College  at  the  l«»vel  which  we  she-       ike  to 
maintain .  Beyond  redoubling  our  efforts  to  Improve  I  ,  we 
can  do  just  bow  to  avoid  a  modicum  of  deter         tact  It  is  important  tnat 
all  hands  keep  the  higher  standards  Is       ,  as  soon  as  wi         .oraal 
schedule,  restore  the  former  allotment  of  time  and  personnel  to  acudent- teaching* 

2.  01     mfHUKKXt       In  the  time  that  I  hare  been  on  the  faculty,  two 
widely  different  sets  of  eircuastancoa  hawe  tended  to  minimi?     value  of  the 
College  as  a  teacher  training  institution.  Until  two  years  ago,  the  unemployment 
situation  condaisaod  a  majority  o  our     -ates  \  sf 
vocational  idleness  or  seek  employment  in  othor  kinds  of  e 
same  to  be,  for  the            '-e,  m            -Mmity  ffer  liberal  arts  education 
rather  than  professional  education,  More  rerw.                                   Ions  in  the  State 
have  ^one  begging  I     ■  our  graduates  have                .^mselves  | 

the  sbundant  opportunities  for  other  kinds  of  employment  near  their  homes. 
again,  m   find  the  momtel&i  jncticnlng  as  a  llbOOi    kg  education  v 

than  as  orofeoaional  education. 


There  are  t#o      le  aooults  of  this  trend »  fimst,  the  school  superintendents 
will  question  our  e  fectiveness  as  an  agency  for  providing  high  school  teachers  % 
second,  the  students  themselves  will  regard  the  professional  courses  of  the  -allege 
as  so  much  extraneous  matter. 

I  confess  that  I  do  not-  know  just  what  to  do  about  it,   hit  I  am  impressed  with 
the  casual  attitude  which  the  graduates  take  toward  their  ple<  three 

years  in  the  state.  Dr.  .'Smith  comments  upon  the  situation     &  report,  appended 
hereto* 

3.  0  AH.   The  decrease  in  graduate  enrollment  which  was  reported 

last  year  continues.  There  is  moms  consolation  in  the  fact  that  we  seem  to  retain 
the  esteem  of  many  persona  who  hold  positions  of  importance  in  the  schools  m 
come  here  to  increase  their  usefulness.  If  we  can  keep  this  nucleus,     iturn  of 
peace  will  see  a  revival  of  full  patronage. 

II.  S8B0LW&HT  DATA 
1,  Hew  matriculations  by  academic  years,  September  1  to  Auzrust  31. 


1935-36 

21  Matriculations 

-40 

)  Matriculations 

,37 

29       « 

,;o~4i 

35      » 

1937-33 

46      " 

19,41-. 

20      * 

1933-39 

52      « 

42M3 

21       ■ 

Total  Active  Matriculations  on  file* 


r  1,  19£> 


Personnel  and  Guidance 

Administration  and  Si 
Total 


135 


3.     ftiasaer  enrellaent  In  graduate  clasc 


September  1, 
43 
135 


r  19U 
1942 

19>L3 


rep  iatrt  ions 

215       " 
160      * 


ill.    r 


The  only  changes  are  In  the  list  of  invited  instructor© •  The  reduced  gradv 
registration  has  almost  eliminated  it.  This  sunder,  Cor  exajs   , 
to/  Z1 


IV,  1 

1.     HMDIKG  CtXKIC,       If  Dr.  o^erie'e  wo  reading  is  to  be  continued,  she 

should  be  given  a  roora  which  can  serve  ua  hev 


038KK7A7I3N 
eocfconted  u  :<on  the 
?ro^ra»f  instruction  mil 
are  said  to  eon  at  .1  cute,  I 
the  reeossjsndatlcn  of  tb 
with  t \-.9  iaxjrtance  s 


The  members  of  this  department  have 
,   la  Eiany  »riot:  Allege  H 

le  for  observnii  -    '.me  and  even  novice  tag 

iines,  tlj©  on"  ienonstrsticn  o 

ipartmont  that  taa   joraonnel  and  schedule  be  arra- 
-ration  ad, 
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Classes  which  graduated  in  Slay  1942  end  la  January  1943  have 
for  the  meat  part  been  placed,  aost  of  them  in  teaci      sitione. 
The  Hay  class  and  the  August  class  of  1943  hare  been  entirel   L  ad 
in  the  fields  of  aatheaatlcs  and  science,  ?h*»  plaeecienta  in  Safllsh, 
social  studies,  and  foreign  languages  and  business  are  sowing 
sio*iy  for  the  foUtfwint:  reasons  I 

1»  Hg»  school  enrollaents  during  1943  have  been  dropping  sig- 
nificantly due  to  the  drafting  of  Id  year-olds  and  the  o?;>ortunities 

for  war  service  and  Industrial  earploynent* 

2*  For  reasons  which  nay  or  way  not  be  satisfactory,  the  graduates  of 
these  recent  classes  refuse  to      for  toaci       .ions  which 
would  take  the*  away  freei  hoao.  This  is  accentuated  at  this  tiaw», 
no  doubt,  by  the  fact  that  boys  have  been  drafted  into  the  arcry, 

a  have  gone  into  the  H*yS3  and  the  WAC»  and  parents  are  pitting 
pressure  on  the  remaining  children  to  stay  at  hosae* 

At  this  tiee  we  find  it  necessary  to  consult  with  the  candidates 
before  we  send  out  their  credentials,  because  in  so  nany  eases 
they  do  not  wish  to  a      the  result  is  that  we  are  forced 
write  letters  stating     -m   regret  that  w*  t»v©  no  applicants  at 
this  tine  for  the  position* 

If  aero  minors  in  aatheaatlcs  and  science  could  be  built 
we  s*ald  reader  better  service  to  the  state  and  also     ve  our 
0  etaaeitt  wears , 
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Annual  Report  of  the  Language  Dei  artment 
State  Teachers  College~-*ontcla.ir,!;ew  Jersey 
September  1943 

a* Trends  and  Development a. 

The  Language  Department  at  Wontclair  differs  from  the 
other  departments  in  our  college  by  being  a  composite  of 
activities  In  four  distinct  language  fields,each  field  being 
really  worthy  of  a  separate  report*  X  shall  therefore  discuss 
each  division  by  itself* 

Before  particularizing  I  should  like  to  make  some 
general  statements  regarding  the  entire  language  field. 

In  the  first  place  the  Impact  of  the  war  has  been 
seriously  felt  by  each  language  field: in  some  cases, 
notably  Spanish  and  Linguistics, behefieially; in  the  other 
fields, detrimentally* General  discussion  of  the  lines  of 
learning  most  essential  to  the  war  effort  has  emphasized 
certain  studies  to  the  point  where  only  these  have  seemed 
imperative*  The  Victory  Corps  program  has  noted  very  slightly, 
indeed, almost  to  the  vanishing  point, the  need  for  a  knowledge 
of  foreign  languages* The  curtailment  of  foreign  language 
courses  in  the  high  schools  has  been  the  inevitable  result* 

Despite  the  fact  that  all  our  enemies  speak  foreign 
languages, that  Knglish  is  the  native  language  of  only  one 
of  our  allies, and  the  further  brutal  fact  that  our  soldiers 
need  to  know  something  of  the  foreign  language*  with  which 
they  come  in  cor  tact  no  demand  has  been  made  by  the  T7anpover 
Commission  that  all  prospective  members  of  the  armed  forces 
should  get  some  training  in  the  foreign  language  field  in 
the  high  schools* 

Instead  the  government  is  going  to  great  expense  to 
prepare  wordbooks  in  the  different  foreign  languages  to  be 
carried  in  the  soldiers'  pockets  for  consultation  in  moments 
of  crisis*  So  committed  is  the  government  to  this  plan  that 
exhau stive  tests  of  print  paper  are  being  made  to  insure 
these  pocket  wordbooks  against  any  kind  of  disintegration. 
And  all  this  extra  effort  at  a  time  ,,?hen  a  fine  body  of 
trained  language  teachers  is  at  hand  and  ready  to  reorganise 
foreign  language  courses  to  meet  the  war  needs* 

*ere  this  war  to  be  fought  in  English  speaking  areae 
alone, the  course  of  the  government  would  be  pardonable* To 
date  none  of  our  battles  have  taken  place  in  such  areas  and 
there  is  no  clear  prospect  that  future  battles  will  either* 
I  brought  this  matter  to  the  attention  of  *TanpoT7er 
Commissioner  "cT utt  in  a  personal  letter, only  to  receive 
a  courteous  but  none  the  less  definite  brushoff  from  a  member 
of  his  research  staff*  Real  regard  for  the  situation  should 
be  reflected  in  a  demand  by  the  government  for  foreign  language 
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training  In  the  high  schools, especially  in  French, German  and 
Spanish^  The  postwar  problems  which  are  already  apparent  would 
suggest  the  advisability  of  adding  training  in  other  languages 
at  once, notably  Husslan, Portuguese, Japanese  and  Chinese* And 
this  language  training  should  be  taught  by  the  Direct  etfrod, 
the  method  whi'h  has  been  employed  at  Tontclair  for  the  last 
fifteen  years.  By  this  method  the  basic  facts  of  foreign 
civilizations  are  picked  up  at  the  time  proficiency  In  speaking 
is  being  acquired. 

The  °-ont clair  language  department  is  biasing  the  trail 
in  the  direction  I  have  outlined  by  the  introduction  of  the 

GUAGES  course*  "iss  Little fie Id, an  expert  In  linguistics, 
has  inaugurated  the  study  of  some  dozen  foreign  languages  ?dth 
the  assistance  of  linguaphone  records.  She  has  added  liveliness 
to  this  work  by  assembling  a  corps  of  helpers  who  actually  speak 
the  various  lar&uages  being  studied.  The  setting  up  of  the 

LAI2GC     course  accords  r/ith  our  conviction  that  what  is 
now  being  given  but  scant  recognition  will  in  time  be  regarded 
as  an  absolutely  essential  element  In  the  equipment  of  Americans 
about  to  enter  the  armed  forces  or  \#io  will, following  the  war, 
be  engaged  in  the  work  of  rehabilitation  in  forel&i  lands. 

^Lth  respect  to  the  trends  and  developments  in  each 
language  division  I  have  the  following  to  record: 

l»^he  Latin  curriculum  has  been  maintained  at  its  usual 
hi  gh  level*  It  goes  without  saying  that  eertain  changes  in 
emphasis  have  been  occasioned  by  the  war*  'tuch  more  time  has 
been  allotted  to  the  geographical  aspects  of  the  study  due 
to  increased  interest  in  the  locations  of  ancient  and  modern 
military  activities.  Ko  chance  has  been  lost  to  draw  lessons 
from  the  ancient  field  to  provoke  discussions  of  contemporary 
problems.  It  has  been  possible  to  integrate  the  ancient  and 
moderrf^as  much  more  successfully  than  in  times  of  peace. 
Mors  emphasis  has  been  laid  on  word  study  because  of  the  low 
level  of  attainment  sbo*»  by  the  army  vocabulary  tests. 
Examination  of  these  socalled  English  vocabulary  tests  reveals 
that  they  are  in  large  part  tests  in  camouflaged  Latin  and 
Greek  rather  than  in  English,  "iss  Littlefield  Is  still 
conducting  extra  curricular  **9fc  in  Greek.  A  knowledge  of  Greek 
is  very  valuable  to  serious  studentsjit  is  practically 
essential  to  the  equipment  of  the  expert  teacher  of  Latin. 
It  would  be  an  excellent  addition  to  the  armament  of  teachers 
of  English. 

2.The  Spanish  curriculum  is  attracting  a  greater  number 
of  candidates  each  year.  This  is  due  to  the  skilful  presentation 
of  "iss  de  scoriaza,to  the  larger  number  of  high  school  students 
trained  in  Spanish, to  a  more  widely  distributed  interest  in 
Latin  American  relations  and  to  the  close  contact  of  our  Spanish 
courses  with  present  trends.  Long  before  the  interest  in  Latin 
America  became  prominent  'fisa  de  Escorlaza,  sensing  vfoat  was  coming, 
reorganized  our  Spanish  offerings  with  emphasis  on  Latin  amerioa* 
rlthout  adequate  textbooks  she  constructed  her  ow»# prepared 
mimeographed  copies  and  perfected  her  courses  by  carefully 
controlled  experimentation.  As  a  result  our  Spanish  graduates 
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have  been  employed  In  government  censorship  work, a  concrete 
evidence  of  the  excellence  of  our  Spanish  curriculum. 

3. The  French  curriculum  has  weathered  the  present  storm 
very  well  at  T?ontelair*  It  "trnld  be  folly  to  set  down  that  we 

v©  not  felt  the  pressure  or.  irench  which  has  been  so  wide 
spread  in  the  country.  Too  many  students  have  thought  that 
French  had  lost  its  significance  as  a  study  because  France 
had  been  defeated*  This  trend  has  changed  now  as  a  result  of 
the  rebirth  of  France  in  !<orth  Africa  and  the  presence  of 

.^ench  armies  cm  the  allied  side*  In  the  meanwhile  our  trenoh 
offerings  have  seen  maintained  on  the  usual  high  standard* The 
work  of  the  French  division  has  been  impaired  to  some  extent 
by  the  absence  of  "iss  Tonone  during  the  fall  semester  and 
the  necessity  for  hiring  substitute  teachers .Great  credit 
is  due  to  "TdetCressey  for  filling  in  willingly  at  every 
critical  moment. 

4. The  Language  Curriculum  has  presented  its  usual 
offerings  In  "ethods  and  the  1 foundations  of  Language*  A  new 
and  Important  course,  AH  LA90U   "-,*»,•  added  this  year  to 
the  Language  offerings*  This  course, made  possible  at  tTontclair 
only  because  of  T'iss  Llttlcfield'e  skill  in  phonetics  and 
linguistics, is  directly  geared  to  the  national  war  effort* 
lor  this  ^ork  >fiss  Littlefiold  attended  extension  courses  in 
Hew  York  City, secured  special  equipment, and  assembled  guest 
teachers  from  our  student  body  and  from  the  vicinity  of  TTontclair* 
Her  enthusiasm  led  to  great  interest  in  this  course  and 
consequently  to  a  considerable  class  registration*  I  regard  this 
course  as  very  important  and  trust  that  consideration  way  be  given 
toward  making  it  a  geneeal  requirement  following  the  pattern  of 
the  Foundation  of  Language  course. 

B#Enrollment  Data 

1*  Undergraduate 

trench:  ^pt-Jan  Jan*^ay 

101  202  402  404         102  301  404 
11   14   12   15  15   15   7 

Latin:  101  202  402  404        102  501  404 
7    10   9    13         5    10   13 

Spanish:  101  102  202  404        102  201  301  404 
13   9    10  14   12   7    3 

Language:  401  800   ar  Lang*     300    ar  Lang* 
19   90   15  90    15 

2* Graduate 

There  are  no  graduate  courses  offered  by  the  Language 
Department.  This  results  from  t'so  primary  causes:  (l)the  time 
available  to  the  members  of  the  staff  is  completely  occupied  by 
the  undergraduate  courses. (2 )the  present  ruling  of  the  college 
administration  that  for  the  A.  M«  decree  in  the  language  field 
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16  aemester  hours  of  language  work  on  the  graduate  level  must  be 
offered, of  \ihich  only  8  may  be  transferred  from  another  collegiate 
institution, leaves  an  8  hour  requirement  to  be  supplied  by  our 
college*  -s  these  8  hours  are  unavailable  it  is  impossible  for 
the  Lancuage  Department  to  attract  graduate  students*  It  is  true 
that  three  A.",  degrees  in  language  work  were  granted  this  year* 
These  were  based  for  the  most  part  on  the  work  of  candidates  who 
in  pretmr  years  studied  for  a  year  abroad  under  our  Exchange 
arrangement.  For  this  year  of  atudy  they  1^ere  granted  the 
required  16  semester  hours  in  their  language  field. 

C. Staff  and  ntaff  Changes 

The  Language  department  staff  for  the  past  year  has  been: 
W*H. Freeman   Department  Head  and  Professor  of  Languages 
Teresa  do  Escoriaza   Ass't  Professor  of  French  and  Spanish 
Oermaine  P.Cressey  " 

Valentine  Tonone       ?      "      •   a 
Bthel  r*Littlefield   Assoc.   n      "  Languages 
Lydia  Caliandro      Instructor  in  High  School  Latin 

Substitute  teachers  for  "iss  Tonone 
Paulette  P. Lip sits 
**de.  Oermaine  ^eill 
**rs.  Florence  Borden 

I  should  like  to  call  attention  to  the  outstanding  x>rk  of 
^rs.Cressear  and  ^laa  Escoriaza.  For  many  years  these  two  teachers 
have  boon  bearing  the  burden  of  the  Trork  in  French  and  Spanish 
with  conspicuous  success,  "e  would  find  it  difficult  if  not 
impossible  to  replace  either  of  thorn  in  case  of  a  change*  In  view 
of  their  high  reputation  for  scholarship  and  the  fact  that  no 
advance  in  professorial  rating  has  been  accorded  them  for  many  years 
I  recommend  that  each  be  elevated  in  rank  to  that  of  Associate 
Professor  ir  their  separate  fields* 

D»  Hecommendat  ions 

In  the  first  part  of  this  report  I  presented  an  overall  picture 
of  the  state  of  the  department  and  the  difficulties  under  which  we 
>ork  because  of  the  pressure  of  the  war*  The  initial  confusion 
due  to  the  emphasis  on  essential  war  training  is, I  believe . coming 
to  a  close*  Experiment  is  revealing  that  pressure  cannot  successfully  tra 
transform  a  language-winded  into  one  mathematically-minded  and  that 
great  injustice  is  done  by  demanding  that  this  be  attempted* Pupils 
thua  forcibly  directed  into  channela  of  study  for  'vhich  they  have 
little  or  no  aptitude  become  educational  misfits  and  start  on  a  long 
trail  of  personal  failure.  I  recommend  that  every  advantage  of  the 
possible  return  to  sanity  be  taken  through  extra  stimulation  of 
students  of  cultural  subject s-e specially  of  languages. This  may  take 
the  form  of  setting  apart  a  certain  number  of  state  scholarships 
for  award  to  language  students*  It  would  lake  quite  a  difference 
to  the  language  enrollment  if  there  could  be  some  French, Spanish 
or  Latin  scholarships, so  identified* 

I  recommend  that  attention  again  be  directed  to  the  matter 
of  inaugurating  beginning  classes  in  the  language  field  with 
college  eredit  at  *'ontclair.  The  curtailment  of  language  couraea 


in  the  high  schools  has  had  the  effect  of  partially  drying  up 
the  sources  of  candidates  of  advanced  standing  in  language 
study. Third  and  fourth  year  high  school  language  classes  are 
being  discontinued  because  of  the  war.  The  realization  of 
this  loss  in  advanced  candidates  suggested  the  need  for 
accepting  good  students  with  only  two  years  of  high  school 
language  study  as  members  of  the  department. This  move  is  so 
recent  that  exact  results  canrot  be  stated.  Te  '.vould  prefer 
to  have  this  experiment  paralleled  by  the  opening  of  classes 
in  beginning  foreign  languages.  That  these  would  be  eminently 
successful  is  evidenced  by  the  experience  gained  in  connection 
•1th  the  special  beginners' clans  in  Spanish.  Our  students 
who  have  taken  this  uncredited  Spanish  course  have  made  better 
progress  than  those  ho  have  come  to  us  with  t,ro  years  of 
high  school  Spanish,  "uch  of  ""iss  ^scoriaza^  work  with  high 
school  trained  students  has  been  in  attempting  to  purify  that 
training. 

I  recommend  also  that  every  effort  be  ^ade  to  advance 
the  cause  of  our  'Var  Languages  course  as  a  splendid  means 
of  assisting  our  young  people  toward  a  better  understanding 
of  the  nations  v/ith  -.Thorn  we  shall  be  closely  associated 
both  during  and  after  this  war. 

E.  Studies  made  and  Statistical  Data  bearing  on  the  "'ork  of 
the  department 

During  the  year  a  definite  attempt  was  made  by  the  head 
of  the  department  to  collect  data  regarding  the  employment 
of  its  graduates  and  the  possibility  of  recruiting  its  members 
for  substitute  ,.!ork  in  vie w  of  the  teacher  shortage.  A 
questionnaire  was  sent  out  to  every  past  language  major.  Kequest 
7^as  also  made  for  data  regarding  their  war  activities  either 
Voluntary  or  remunerated. The  replies  received  were  numerous 
but  not  complete.  Not  one  of  the  replies  indicated  apathy  " 
toward  the  'mr  effort.  Many  graduates  had  left  the  teaching 
field  for  actual  participation  in  .mr  industry  and  all  had 
given  some  part  of  their  time  to  voluntary  work. 

Caredfully  collected  data  regarding  the  activities  of  our 
language  graduates  no  ,r  in  the  armed  forces  revealed  that  many 
are  being  used  not  as  ordinary  soldiers  but  as  instructors. 
It  is  reassuring  to  the  staff  that  the  army  has  seen  fit  to 
use  our  language  majors  in  positions  of  responsibility  and 

trust-  ~#>^?w.  fc.jt. 

.  H.  P'reeman 
August  30  1943  Department  Head 
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The  national  eaergency  has  been  incrat  Lmporteat  in  aodiJJjw 
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r  ex  iustries  or  in 
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Incidental  to  the  war  effort  is   fc  C9  between 

■tuber;  I  foroor  studi  ^.iege  who  are  now  in  war 


service.     Kith  seats  aeabers  of  the  staff,  onctence  it   navy  and 

L*  it  takes  considerable  timo,  is  considered  well  worthwhile. 

Xntiiv-  >utxons  b.  -      aieaibe  L*iort  or  to 

iisrvice  oi'  %m  in  Ifes  It  of  We*  Jersey  are  asHa  aat&Bfi  .J. 

■saber,    of  the  t  had  the  opportunity  to  thsei  re 

■cc-iona. 
Dr.  Davis  was  eiecte.  ~dent  of  tne  .neaati, 

arranged  on  interesting  program  that  deals 
with  war  prohl  teaching  for.  ths  F<j1x  aweting  of  this  association. 

Mr.  Clifford  taught  a  course  in  Engineering  Mathematics  and  in  Bus* 
ine  as?  the  Bright  , eronautical  ution  tad   la  .  by 

Control  3tt  cistic^  for  the  Radio  Corporation  si  America.     All  o     t 'ess  courses 
wore  gives,  under  the  auspices  of  Rutg  m    ,ty.     Mr.  Clifford  also  took 

i   following  eaursssi     Statistics  la  «nt,  C  ityj     nality 

Produce  :    -  rt-ti-  ft&alaa  for 

t  Aeronautic.  I  ^oration. 

Dr.  Fehr  -.ppointeci  a  menioer  oh   t.  v.     ..  .rriculum  revisory 

Comaittee  which  pa  JLiahed  a  report  udviain/;  hi  •    .    .  and 

toacnei*e  how  couTiieb  s  3  modified  to  west  war  needs.  ihr  *l**j   in 

coilab  m  with  the  B  ths  Bopartsai  ■■,  .rticle  on  fefatne- 

•■■  Hj|  -.      luc&tion  in  War-  iae.     Ihia  wa     pa  lisbad   la   -  s  M    bhaaatiaa  '.he   er 
MoYoaber,  19^«-»  Sfl  rl&isd  la  tne  Educational  Digest  of  February,  1%3« 

A  reprint  is  atti  .  art* 

Dr.  Hlldafcraadt  t  »il 

of  Teachers  of  Msthnaalttt  on  Muiti-:.  ensory  Aids.     The  re^rt  of  t  unit- 

tee  is  in  srsM  &r>&  sill  do         U  -tenth  Is     -     :k  of  the 

jincil.     Di  .   '^.ilde  brand  t  also  ala^s   in  plaas  end  Bpfesrioal   trigono- 

metry rule  sad 


the  Montci.ir  | dvit  Education  :.     These  cl&ssss  wsre  especially  cieeigned 

for  workers  in  war  Industrie  H    ywftg  m         I  BniBf  to  enter  special  de- 

vices of  the  armed  force.  .  f  trigonometry  to  ruvi^tion  here 

stressed  in  the  f'vu.dciiueiitala  of  matheauitioa  needed  in  indus- 

try in  the  lstter, 

ead  of  the  ^thematic*  Pmpurtant  was  requested  early  in 
December,  1)4^   by  Urn  3,      .     .  m  M  Institute,   to  modlgy  his  alftBT* 

text   to  workbook  i'c  ,<.»  use  of  a*embars  of  the  nraed  forces.     He  was 

«4is  is  ted  in  this    k  c;hr.     He  .vat     _    •  Its       tates 

Q£&  ittoatioa  in  calinbc.  -*.     b  p  3       -  -     —  •      --      ~tion 

Training  Branch,  A.S.F.,   to  serve  on  i   co.^ui  -_  a  needs 
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Army 


Foreword 

The  United  States  Office  of  Education 
has  received  urgent  and  repeated  re- 
quests from  individuals  and  organizations 
throughout  the  country  to  give  the  second- 
ary schools  detailed  suggestions  for  the 
teaching  of  mathematics  for  pre-induction 
purposes.  In  December  1942,  the  Office  in 
cooperation  with  the  President  of  The 
National  Council  of  Teachers  of  Mathe- 
matics appointed  a  committee  to  make  a 
survey  of  the  mathematical  needs  of  the 
armed  forces  and  upon  this  basis  to  make  a 
report  concerning  what  the  schools  can  do 
for  the  emergency.  The  committee  con- 
sisted of  Virgil  S.  Mallory,  Professor  of 
Mathematics,  New  Jersey  State  Teachers 
College  at  Montclair;  William  D.  Reeve, 
Professor  of  Mathematics,  Teachers  Col- 
lege, Columbia  University;  Giles  M.  Ruch, 
Chief,  Research  and  Statistical  Service, 
U.  S.  Office  of  Education;  Raleigh  Schorl- 
ing,  Professor  of  Education,  University  of 
Michigan;  and  Rolland  R.  Smith,  Special- 
ist in  Mathematics  for  the  Public  Schools 
of  Springfield,  Massachusetts,  and  Presi- 
dent of  the  National  Council  of  Teachers 
of  Mathematics.  Dr.  Smith  served  as 
chairman  of  the  Committee. 

Post-induction  training  in  the  armed 
forces  is  based  in  considerable  measure  on 
manuals  of  instruction  prepared  especially 
for  the  technical  occupations  of  warfare. 
It  was  the  thought  of  the  Committee  that 
detailed  analyses  of  a  large  number  of 
these  technical  and  field  manuals  would 
provide  a  first  approximation  to  the 
mathematical  needs  of  the  military  estab- 
lishments, or  at  least  afford  a  basis  for 
evaluating  the  general  character  of  the  cur- 
ricular  modifications  in  secondary  school 

*  Reprints  of  this  report  may  be  had  at 
10(1  each  postpaid  from  The  Mathematics 
Teacher,  525  W.  120th  St.,  New  York,  N.  Y. 
Larger  quantities  may  be  had  at  a  reduction. 


mathematics  dictated  by  the  emergency 
To  this  end,  the  Committee  requested  anc 
received  the  fullest  cooperation  of  tht 
Army,  the  Navy,  and  the  Civil  Aeronautics 
Administration. 

The  Civilian  Pre-lnduction  Training 
Branch,  Industrial  Personnel  Division, 
Services  of  Supply,  War  Department, 
selected  approximately  50  of  the  Army 
instructional  manuals  covering  occupa- 
tions for  which  there  is  the  greatest  train- 
ing need.  These  manuals  were  studied  in 
detail  and  notes  made  of  the  various  types 
of  mathematics  used,  and  of  the  mathe- 
matical background  involved.  In  like 
manner  the  Committee  analyzed  about  20 
Navy  training  manuals  made  available  by 
the  Training  Division,  Bureau  of  Naval 
Personnel,  Navy  Department.  Similar 
consideration  was  given  to  the  training 
materials  of  the  Civil  Aeronautics  Ad- 
ministration. The  mathematical  needs  of 
typical  war  production  industries  were 
also  considered  by  examination  of  about 
50  unit  courses  used  in  the  Federal-State 
program  of  Vocational  Training  for  War 
Production  Workers  conducted  coopera- 
tively by  State  Boards  for  Vocational 
Education  and  the  U.  S.  Office  of  Educa- 
tion. 

This  report  has  been  submitted  to  and 
approved  by: 

The  National  Policy  Committee  for  the 
High-School  Victory  Corps 

The  Civilian  Pre-lnduction  Training 
Branch,  Industrial  Personnel  Divi- 
sion, Services  of  Supply,  War  Depart- 
ment 

The  Training  Division,  Bureau  of  Naval 
Personnel,  Navy  Department 

The  Civil  Aeronautics  Administration, 
Department  of  Commerce 

John  W.  Studehakek 

U.  S.  Commissioner  of  Education 

Washington,  D.  C,  February  1943 
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Reasons  for  this  Report 

It  is  expected  that  the  United  States 

Army  will  increase  to  at  least  7,500,000  by 

the  end  of  1943.  The  Navy  and  Coast 

Guard  will  in  this  period  be  enlarged  by 

several  hundred  thousand.  The  total  of  all 

11  the  armed  forces  may  ultimately  exceed 

"10,000,000.  This  further  expansion  in  a 

|  mechanized  war  will  increase  the  present 

shortage  of  men  and  women  trained  in 

'8  mathematics   and   in    practical   physical 

science,  in  both  the  armed  forces  and  the 

supporting  war  industries. 

Of  the  men  inducted  into  the  Army,  a 
large  majority  must  be  given  some  tech- 
nical training  in  either  pre-induction  or 
post-induction  courses.  The  Navy  requires 
an  equally  high  per  cent  of  skilled  person- 
nel. The  Navy  operates  nearly  a  hundred 
post-induction  schools,  and  the  Army  a  far 
greater  number.  An  analysis  of  the  various 
technical  manuals  used  in  these  schools 
provides  convincing  evidence  that  much 
time  is  now  wasted  teaching  simple  mathe- 
matical principles  and  skills  to  many  men 
who  ought  to  know  these  things  when 
they  are  inducted. 

Many  of  the  jobs  classified  as  technical 
in  the  Army  require  only  simple  arith- 
metic. However,  if  one  takes  the  technical 
manuals  in  the  post-induction  courses  as 
a  criterion,  some  of  the  least  technical  jobs 
require  a  level  of  mastery  of  mathematics 
higher  than  that  needed  by  such  workers 
in  civilian  life. 

The  technical  manuals  of  the  armed 
forces  show  that  there  are  many  mathe- 
matical applications  that  only  the  military 
organizations  should  teach,  but  it  should 
not  be  necessary  for  them  to  give  instruc- 
tion in  elementary  mathematics. 

The  problem  confronting  mathematics 
teachers  of  the  high  school  is  "How  can  in- 
struction in  mathematics  be  modified,  and 
that  immediately,  so  as  to  give  the  utmost 
aid  in  the  emergency?"  The  crux  of  the 
problem  lies  in  what  can  be  done  for  boys 
and  girls  now  in  the  last  one  or  two  years 
of  the  secondary  school.  For  this  reason, 


detailed  suggestions  have  been  given  for 
pupils  of  this  group  who  are  not  now 
studying  mathematics.  The  time  factors 
for  the  students  receive  due  recognition 
in  the  recommendations  which  follow. 
General  suggestions  are  given  for  those 
enrolled  in  the  sequential  courses. 

Recommendations 

The  emergency  need  for  boys  and  girls 
trained  in  mathematics  has  focused  at- 
tention on  the  highly  technical  features  of 
our  mechanized  civilization.  The  armed 
services  and  the  supporting  war  industries 
need  boys  and  girls  trained  in  the  proficient 
use  of  mathematics  ranging  from  a  real 
mastery  of  arithmetic  fundamentals  and 
such  practical  uses  as  are  found  in  courses 
in  general  mathematics  to  the  uses  of 
higher  mathematics  in  meteorology,  bal- 
listics, and  other  branches  of  science.  Girls 
trained  in  mathematics  are  needed  to  re- 
place men  in  industrial  and  other  civilian 
positions  which  require  the  same  range  of 
uses  of  mathematics. 

This  range  of  uses  of  mathematics  is 
very  wide.  Every  high  school  pupil  must 
be  able  to  compute  with  assurance  and 
skill  and  many  will  be  called  on  to  use  the 
simple  algebra,  informal  geometry,  scale 
drawing,  and  numerical  trigonometry  of 
the  right  triangle  now  taught  in  most 
courses  in  general  mathematics.  A  smaller 
number  will  be  needed  who  have  mastered 
all  of  the  sequential  mathematics  of  the 
senior  high  school  and  college.  The  range  of 
uses  of  mathematics  is  as  wide  as  the  abili- 
ties of  high  school  boys  and  girls.  Intelli- 
gent guidance  should  guarantee  that  every 
high  school  pupil  study  mathematics  ac- 
cording to  his  need  and  his  ability.  The 
four-year  sequence  in  mathematics,  in- 
cluding trigonometry  and  solid  geometry, 
should  be  taken  by  those  students  who 
have  a  real  interest  in  mathematics,  who 
are  capable  of  mastery  of  the  subject,  or 
who  are  likely  to  use  mathematics  in  their 
further  training  and  ultimate  occupation. 
Counselors  must  realize  the  need  for  cer- 
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tain  mathematical  skills  and  understand- 
ings.1 On  the  other  hand,  it  is  wasteful  to 
put  pupils  into  such  courses  if  their  apti- 
tudes and  abilities  indicate  that  they  can- 
not obtain  a  secure  mastery  of  the  material 
they  are  studying.  It  should  be  remembered 
in  every  case  that  unless  the  mathematics 
taught  is  mastered  thoroughly,  it  will  nei- 
ther be  of  practical  use  nor  will  it  serve  the 
other  purposes  of  mathematical  study. 

The  demands  of  the  armed  services  and 
war  industries  for  pupils  well  trained  in 
mathematics  are  of  immediate  concern. 
These  demands  are  equally  urgent  in  the 
armed  forces  and  in  industrial  production. 
They  need  not,  however,  conflict  with  the 
needs  of  boj's  and  girls  for  adequate  train- 
ing in  mathematics  for  future  civilian  life. 
The  emergency  calls  for  more  effective 
teaching  of  mathematics  with  adequate 
practice  and  practical  applications  to  the 
end  that  pupils  can  use  mathematics  in  a 
wide  variety  of  practical  situations.  Mathe- 
matics learned  as  mechanical  manipula- 
tion only  cannot  have  its  fullest  value 
either  in  the  immediate  emergency  or  in 
future  civilian  life. 

The  type  of  subject  matter,  the  time 
element  in  teaching,  and  the  number  of 
practice  exercises  must  be  so  selected  and 
modified  that  a  maximum  of  understand- 
ing is  secured.  Accuracy  and  skill  in  appli- 
cation must  be  a  main  consideration,  not 
the  amount  of  material  covered.  Instead  of 
special  courses  in  mathematics,  practical 
problems  can  be  used  both  to  motivate 
and  to  point  out  emergency  uses.  Recom- 
mendations are  made  later  concerning  ma- 

1  The  following  references  will  be  useful  to 
counselors  and  other  guidance  officers: 

Victory  Corps  Series,  Guidance  Manual  for 
the  High  School  Victory  Corps.  In  press.  One  free 
copy  will  be  distributed  to  each  high  school 
when  printed.  Additional  copies  must  be  ordered 
from  the  Superintendent  of  Documents,  Wash- 
ington, D.  C. 

Minimum  Essentials  of  the  Individual  Inven- 
tory in  Guidance.  By  Giles  M.  Ruch  and  David 
Segel.  I'.  S.  Office  of  Education,  Vocational  Di- 
vision, Bulletin  No.  202.  Occupational  Informa- 
tion and  Guidance  Service  Series  No.  2.  For  sale 
by  the  Superintendent  of  Documents,  Washing- 
ton, D.  C.  Price,  15  cents. 


ferial  which  can  safely  be  eliminated  from 
the  sequential  courses  to  assure  this  more 
effective  teaching  as  well  as  to  permit  the 
introduction  of  immediate  applications  to 
fit  the  emergency.  Good  teaching  of  mathe- 
matics, modified  as  suggested,  is  more 
valuable  than  specialized  mathematics 
courses  given  by  teachers  not  qualified  to 
teach  them,  or  taken  by  pupils  who  do  not 
have  the  necessary  foundation  in  mathe- 
matics and  science  or  the  maturity  for 
their  successful  mastery. 

Some  modifications  in  content  of  the 
sequential  courses  are  advisable  both  for 
the  war  emergency  and  for  future  civilian 
uses.  The  mathematics  taught  should  be 
practical  to  the  extent  that  it  has  im- 
mediate application,  that  it  is  needed  for 
other  essential  mathematics,  sciences,  or 
other  advanced  courses,  or  that  it  pertains 
directly  to  the  war  effort.  The  immediate 
needs  for  war  service  should  be  met  by 
reduction  in  the  amount  of  less  important 
material  and  the  substitution  of  material 
which  is  more  essential. 

Recommendations  for  courses  in  mathe- 
matics are  not  confined  to  boys.  Girls  are 
needed  to  replace  men  in  all  branches  of 
industry  and  civilian  life  in  which  mathe- 
matics from  its  simplest  elements  to  its 
more  advanced  study  is  used.  The  need  is 
great  for  women  to  fill  vacancies  as  labora- 
tory technicians  and  assistants,  as  junior 
engineers,  as  workers  in  industry,  and  in 
the  teaching  profession.  There  is  also  im- 
mediate need  in  civilian  work,  in  the  signal 
corps  and  in  industry  for  girls  who  are  high 
school  graduates. 

Finally,  the  high  school  is  confronted 
with  the  need  for  effect  ive  guidance  of  boys 
and  girls  so  each  will  study  that  mathe- 
matics which  he  can  master  and  use  ef- 
fectively. Three  general  categories  of 
pupils  are  recognized  for  purposes  of  the 
specific  recommendations  which  follow. 

1.  Pupils  with  little  or  no  mathematical 
background.  This  "roup  consists  of  hoys 
and  girls  who  have  had  not  more  than  one 
year  of  training  in  mat  hematics  beyond 
the  eighth  grade.  If  these  pupils  are  near 
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graduation,  induction,  or  employment, 
they  should  take  work  of  the  type  sug- 
gested by  the  special  one-semester  course 
described  on  page  121.  If  they  still  have  a 
year  in  school,  they  should  take  the  special 
one-year  course  described  on  pages  117  to 
121. 

2.  Pupils  who  have  studied  mathematics 
for  two  years  beyond  the  eighth  grade  but 
who  are  not  now  studying  mathematics. 
These  pupils  will  ordinarily  have  had  one 
year  of  algebra  and  one  year  of  geometry. 
If  they  are  near  graduation,  induction,  or 
employment,  they  should  take  work  of  the 
type  suggested  by  the  special  one-semester 
course  described  on  page  121.  If  they  still 
have  a  year  in  school,  they  should  take  the 
special  one-year  course  (pages  117  to  121). 
For  these  pupils  the  one-year  course  can  be 
more  intensive  than  for  those  who  have 
little  background  in  mathematics. 

3.  Pupils  who  are  now  enrolled  in  the 
four-year  sequential  mathematics  courses. 
The  more  capable  of  these  pupils  should 
continue  in  that  work  and  should  not  sub- 
stitute emergency  courses  in  mathematics. 
The  curricular  modifications  needed  in  the 
basic  sequence  in  mathematics  are  those 
which  will  secure  more  effective  teaching, 
permit  the  introduction  of  practical  ap- 
plications related  to  the  war  effort,  and 
correct  deficiencies  in  computational  skill. 
Suggestions  about  material  which  may 
safely  be  omitted  to  make  it  possible  to 
offer  enrichment  material  and  to  introduce 
fundamentals  of  arithmetic  and  practical 
applications  are  given  later.  It  should  be 
realized  that,  under  the  impetus  of  the 
war,  enrollments  in  this  sequential  work 
will  tend  to  increase.  This  necessitates 
careful  guidance  and  selection.  These 
courses  should  be  reserved  for  those  who 
can  pursue  them  with  satisfaction  and 
high  achievement. 

A  Suggested  Special  One-Year 
Course 

Because  of  the  limited  time  available, 
the  Committee  had  to  choose  between  the 
alternatives  of  concentrating  on  the  most 


critical  phases  of  pre-induction  courses  in 
mathematics  or  attempting  a  full  coverage 
of  all  phases  of  such  training,  thereby  de- 
laying publication  so  long  that  the  report 
would  have  no  usefulness  during  the  pres- 
ent school  year.  The  decision  was  reached 
to  prepare  a  rather  detailed  outline  of  this 
special  one-year  course,  leaving  the  way 
open  to  supplementary  reports  should  the 
need  develop. 

The  number  of  topics  studied  by  any 
given  class  will  depend  upon  the  ability 
of  the  pupils.  Many  classes  will  be  able 
to  cover  the  entire  outline.  Mastery  of 
selected  topics  is  of  greater  value 
than  superficial  knowledge  of  this  entire 
course. 

Arithmetic 

The  importance  of  the  fundamental 
arithmetical  skills  with  integers,  and  frac- 
tions, both  common  and  decimal,  has  been 
so  generally  accepted  as  a  part  of  the 
training  of  every  American  citizen,  that 
we  should  expect  all  pupils  who  go  through 
our  elementary  schools  to  exhibit  pro- 
ficiency in  such  skills  and  their  applica- 
tion. Many  pupils,  however,  have  been  so 
poorly  trained  that  there  is  a  large  number 
with  little  mastery  of  arithmetic.  Such  a 
situation  should  not  be  permitted  to  con- 
tinue. 

The  fundamental  processes  with  integers 
and  fractions,  both  common  and  decimal, 
which  are  ordinarily  taught  in  the  first  six 
grades  of  the  elementary  school  furnish 
a  basis  for  the  real  applications  which 
should  follow  in  the  elementary  and  the 
secondary  school.  Arithmetic  correlates 
well  with  algebra,  informal  geometry,  and 
numerical  trigonometry.  All  of  these  are 
important  in  solving  wartime  and  peace- 
time problems. 

A  study  of  the  various  technical 
manuals  suggests  that  both  abstract  drill 
and  practical  applications  should  be  very 
simple.  It  is  far  better  to  build  confidence 
and  to  strive  for  accuracy  with  simple 
illustrations  than  to  confuse  the  pupils 
with  involved  computations  that  seldom, 
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if  ever,  occur  in  the  actual  jobs  of  the 
fighting  forces.  This  suggestion  applies  to 
the  work  in  algebra  and  geometry  as  well 
as  to  arithmetic. 

A  detailed  outline  follows: 

I.  Whole  numbers 

1.  Reading  and  writing  large  num- 
bers 

2.  Computation 

a.  Addition  of  not  more  than  six 
addends  with  not  more  than 
six  digits  in  each 

b.  Subtraction  with  not  more 
than  six-digit  numbers 

c.  Multiplication  with  the  mul- 
tiplicand containing  not  more 
than  five  digits  and  the  multi- 
plier not  more  than  three 
digits 

d.  Division  with  not  more  than 
three-digit  divisors 

II.  Common  fractions  and  mixed  num- 
bers 

1.  Meaning  (including  the  meaning 
of  a  fraction  as  an  indicated 
quotient) 

2.  Fundamental  operations — De- 
nominators should  be  mainly 
powers  of  2  up  to  64 

III.  Decimals 

1.  Meaning 

2.  Place  value  in  numbers 

3.  Fundamental  operations  (limita- 
tions similar  to  those  under  com- 
putations with  whole  numbers 
under  I  above) 

4.  Changing  common  fractions  to 
their  decimal  equivalents  and 
vice  versa.  Ability  to  use  tables 
of  equivalents 

IV.  Per  cents 

The  work  on  per  cents  can  be  im- 
proved by  practical  illustrations 
from  aviation  and  shop  practice.  In 
the  post-induction  manuals  uses  are 
made  of  all  three  cases  of  percent- 
age. Practice  should  be  principally 
on  the  first  two  cases:  Finding  a  cer- 
tain per  cent  of  a  number  and  find- 
ing what  per  cent  one  number  is  of 
another.  The  groundwork  for  teach- 
ing the  second  case  should  be  laid 
by  comparing  two  numbers  as  com- 
mon fractions  and  as  decimals.  The 
topic  of  ratio  and  proportion  affords 
an  opportunity  for  refreshing  the 
comparison  concept 
V.  Averages  (arithmetic  mean  and 
median) 


1.  Meaning 

2.  Computation  (ungrouped  data) 
VI.  Square  root  (see  page  121) 

1.  By  division  (trial  and  error) 

2.  By  table  (interpolation) 

3.  By  the  algebraic  method 
VII.  Information  graphs 

VIII.  Scale  drawings  (see  page  120.) 
IX.  Keeping  simple  accounts 
X.  Applied  problems 

Informal  Geometry 

Geometry  has  a  double  value,  first  as 
knowledge  and  second,  as  a  way  of  think- 
ing. The  importance  of  geometry  in  giving 
information  of  value  in  the  daily  life  of 
every  well  educated  citizen  has  been  neg- 
lected, if  not  entirely  overlooked.  In 
making  an  object  of  any  kind,  one  must 
first  conceive  the  object  in  order  to  avoid 
waste  of  time  and  material.  He  must  know 
the  shape  and  the  relation  of  the  various 
parts,  must  be  able  to  measure  them,  and 
finally,  to  fit  (locate)  them  in  their  proper 
places  in  the  completed  object. 

In  building  a  special  one-year  course  it 
must  be  decided  what  values  of  geometry 
are  paramount  for  the  national  emergency, 
what  content  material  should  be  selected, 
and  what  methods  should  be  used  to 
facilitate  its  teaching.  For  this  purpose,  in- 
formal geometry  should  include: 

Intuitive  geometry,  where  one  looks  at  a 
figure  and  says  that  something  is  so  be- 
cause it  could  not  be  otherwise.  Exam- 
ple, "If  two  straight  lines  intersect,  the 
vertical  angles  are  equal." 

Experimental  geometry,  such  as  cutting 
out  a  paper  triangle,  tearing  off  the  an- 
gles and  then  placing  them  adjacent  to 
show  that  their  sum  is  180°. 

Observational  geometry,  which  consists  of 
recognizing  objects  as  typifying  certain 
geometric  forms,  seeing  certain  relation- 
ships and  important  facts  that  exist  be- 
tween them,  such  as,  "Any  angle  in- 
scribed in  a  semicircle  is  a  right  angle," 
or,  "If  two  parallel  lines  are  cut  by  a 
transversal,  the  alternate  interior  angles 
are  equal." 

Geometric  constructions  of  a  fundamen- 
tal type,  such  as  bisecting  a  line  or  an 
angle. 
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In  this  special  one-year  course  teachers 
should  realize  that  there  will  be  little  or  no 
place  for  deductive  proof.  The  early  geo- 
metric knowledge  of  the  race  began  with 
simple  observations,  intuitions,  measure- 
ments of  real  objects,  and  recognitions  of 
their  relations  to  each  other.  The  classifica- 
tion of  such  knowledge  as  the  race  had  at- 
tained and  the  organization  of  the  facts  of 
their  experience^  into  a  deductive  science 
were  outgrowths  of  man's  earlier  struggles. 
As  with  the  race,  so  with  the  individual; 
the  real  experiences  with  the  facts  should 
come  first  and  the  more  formal  proposi- 
tions and  their  logical  proofs  later.  It  is 
conviction  in  the  minds  of  the  pupils  that 
should  be  sought.  Few  pupils  can  under- 
stand what  they  have  not  physically  per- 
ceived. 

In  all  of  this  work,  the  choice  of  content 
and  the  emphasis  in  instruction  should  be 
placed  upon  those  topics  which  have  a 
practical  bearing  in  the  ordinary  affairs  of 
daily  life. 

The  content  of  this  part  of  the  course 
should  consist  of: 

I.  Geometry  of  form 

1.  Shapes  seen  in  nature 

2.  Geometric  concepts 

a.  Point 

b.  Line 

(1)  Straight  (5)  Vertical 

(2)  Broken  (6)  Parallel 

(3)  Curve  (7)  Perpen- 

(4)  Horizontal  dicular 

c.  Plane 

(1)  Plane  figures 

(a)  Rectilinear  —  triangle 
(scalene,  isosceles,  and 
equilateral) ,  quadrilater- 
al (trapezoid,  parallelo- 
gram, rectangle,  square, 
and  rhombus),  and  reg- 
ular polygons 

(b)  Curvilinear — circle,  par- 
abola, and  ellipse 

d.  Solid 

(1)  Kinds 

(a)  With  plane  faces — rec- 
tangular solid,  prism, 
and  pyramid 

(b)  With  curved  faces — cyl- 
inder, cone,  and  sphere 


e.  Angle 

(1)  Measurement 

(2)  Kinds 

(a)  Acute 

(b)  Right 

(c)  Obtuse 

(d)  Straight 

3.  Similarity 

a.  Types  of  similar  figures 

(1)  Triangles  and  other  plane 
figures 

(2)  Reduction  or  enlargement  of 
similar  figures 

(3)  Photographs  and  maps 

(4)  Scale  drawings 

4.  Congruent  triangles  (no  proofs) 

5.  Mechanical  drawing 

a.  Instruments  to  be  used  if  they 
are  available 

(1)  Ruler  graduated  to  thirty- 
secondths,  to  tenths  of  an 
inch,  and  to  millimeters 

(2)  Protractor 

(3)  Compasses 

(4)  Draftsman's  irstruments 

(a)  Drawing  board 

(b)  T-square 

(c)  Triangles   (30°-60°  and 
45°-45°) 

b.  Skills  to  be  learned 

(1)  Drawing  angles  with  a  pro- 
tractor 

(2)  Drawing  parallel  and  per- 
pendicular lines 

(3)  Drawing  rectilinear  figures 

6.  Constructions  with  ruler  and  com- 
passes 

a.  Circle 

b.  Bisecting  a  line  segment 

c.  Bisecting  an  angle 

d.  Copying  an  angle 

e.  Dividing  a  line  segment  into 
more  than  two  equal  parts 

f.  Constructing  triangles,  given 

(1)  Three  sides 

(2)  Two  sides  and  the  included 
angle 

(3)  Two  angles  and  the  included 
side 

(4)  Two  sides  and  an  angle  op- 
posite one  of  them 

II.  Geometry  of  size 

1.  Direct  measurement 

a.  Appreciation  of  the  limits  of  ac- 
curacy in  measurement  and  of 
the  fact  that  all  measurement  is 
approximate 

(1)  Limits  of  accuracy 

(2)  Significant  digits 


120 


THE  MATHEMATICS  TEACHER 


(3)  Rounding  off  to  reasonable 
results 

(4)  Common  sense  checks 

b.  Estimating  and  measuring 

(1)  Lengths — using  ruler,  com- 
passes, calipers,  and  squared 
paper 

(2)  Angles — using  the  protrac- 
tor 

(3)  Area  of  regular  and  irregular 
figures  using  ruler,  squared 
paper,  and  simple  formulas 

(4)  Volume  and  capacity 

(5)  Weight — avoirdupois,  Troy, 
and  apothecary's 

(6)  Time,  including  the  interna- 
tional 24-hour  day 

c.  Applied  problems 
2.  Indirect  measurement 

a.  Scale  drawing  (commonly  used 
in  air  and  marine  navigation) 

(1)  Reading  and  using  scales 

(a)  Two  forms:  1  in.  =6  ft. 
or  representative  frac- 
tion (R.F.)  1/72 

(b)  Changing  a  scaled  dis- 
tance to  its  value  in  re- 
lation to  the  original  ob- 
ject 

(c)  Determining  proper 
scaled  distance  to  repre- 
sent an  object 

(d)  Using  grids  (squared  pa- 
per) to  make  scale  draw- 
ings 

(e)  Using  metric  scales 

(f)  Using  ordinary  ruler 
marked  with  a  scale 

(2)  Drawing   geometric   figures 

to  scale 

(a)  Rectangles 

(b)  Triangles,  given  three 
sides,  two  angles  and  a 
side,  two  sides  and  in- 
cluded angle,  two  sides 
and  the  angle  opposite 
one  of  the  sides 

(c)  Using  triangles  (includ- 
ing oblique  triangles)  to 
solve  surveying  and  nav- 
igation problems  (See 
also  under  "use  of  vec- 
tors" below) 

(d)  Using  lines  drawn  on 
a  grid  to  solve  distance, 
rate,  and  time  problems 

(3)  Method  of  representing 
directions 

(a)  Mariners'  compass 

(b)  Naval  bearings 


(c)  Surveyors'  bearings 
(4)  Use  of  vectors 

(a)  Using  a  line  segment  to 
represent  by  its  length 
and  direction  a  velocity 
or  the  amount  and  direc- 
tion of  a  force 

(b)  Using  vectors  to  solve 
problems 

Finding  the  resultant  of 
two  forces 

Finding  heading  and  cor- 
rection angle,  given 
course,  air  speed,  and 
wind  velocity 
Finding  heading,  given 
course,  speed,  and  cur- 
rent 

Finding   wind  velocity, 
given    heading,   ground 
speed,  and  drift  angle 
(5)  Representation  of  front, 
top,  and  side  views  of 
simple  objects, 
b.  Numerical  trigonometry  of  the 
right  trangle 

(1)  Development  by  a  scale 
drawing  of  the  tangent 
function  for  angles  of 
10°,  20°,  30°,  ...  70° 

(2)  Use  of  3-  or  4-place 
tables  of  tangents  to 
solve  right  triangles 
given  two  legs,  or  a  leg 
and  an  acute  angle 

(3)  Development  of  sine  and 
cosine  functions  by  scale 
drawing  for  angles  of 
10°,  20°,  30°,  ...  80° 

(4)  Use  of  3-  or  4-place  tables 
of  sines  and  cosines  to 
solve  triangles,  given  hy- 
potenuse and  side,  or 
hypotenuse  and  acute 
angle 

A Igcbra 

The  main  use  of  algebra  is  made  in  con- 
nection with  literal  notation,  particularly 
in  formulas  and  equations.  Many  topics 
generally  taught  in  the  sequential  courses 
need  not  be  taught  in  this  special  course.  In 
particular  the  following  topics  should  be 
omitted.  Addition,  subtraction,  multiplica- 
tfion,  and  division  of  polynomials;  special 
products;  factoring,  except  the  case  of  re- 
moving a  common  monomial  factor;  alge- 


PRE-INDUCTION  COURSES  IN  MATHEMATICS 


121 


fbraic  solution  of  simultaneous  equations; 
i  quadratic  equations,  except  the  form 
'  ax2  =  k;  and  so-called  verbal  problems.  The 
level  of  difficulty  of  no  topic  should  be 
greater  than  that  required  in  commonly 
used  formulas.  This  means  that  all  topics 
should  be  held  to  the  simplest  examples. 
A  brief  outline  follows: 

1.  Symbolism  . 

a.  Letters  as  symbols  for  numbers 

b.  Symbols  of  operation  including  ex- 
ponents, radical  signs,  and  paren- 
theses 

2.  Formulas 

a.  Meaning 

b.  Evaluating  formulas  concerned 
with  shop,  industry,  and  the  armed 
forces  including  aviation  (This 
requires  only  a  knowledge  of  the 
meaning  of  symbolism  and  skill  in 
arithmetic) 

3.  Equations 

a.  Simple    types    such    as    3n  =  6, 

n+3  =  6,  n-3  =  6,  y  =  6,  2n+3 

=  7,  and2n-3  =  7 

b.  Indirect  use  of  the  formula  (sub- 
stitution of  given  values  and  solu- 
tion of  resulting  equation  for  the 
unknown) 

4.  Signed  numbers 

a.  Meaning  and  use 

b.  Fundamental  operations 

c.  Equations  which  can  be  reduced 
to  the  form  ax-\-b  —  cx-\-d  includ- 
ing those  having  a  single  paren- 
thesis 

5.  Graphs 

a.  Familiarity  with  the  coordinate 
system 

b.  Interpretation  of  many  kinds  of 
simple  graphs 

c.  Graphing  linear  formulas 

d.  Solution  of  simultaneous  equa- 
tions (The  intersection  of  two  lines 
frequently  furnishes  the  solution 
of  problems  in  navigation) 

6.  Operations  (only  the  simplest  exam- 
ples) 

a.  Combining  like  terms 

b.  Laws  of  positive  integral  expo- 
nents 

c.  Removing  parentheses 

d.  Multiplying  a  polynomial  by  a 
monomial 

e.  Division  by  a  monomial 

f.  Factoring  (One  case,  taking  out  a 


common  monomial  factor) 
g.  Algebraic  fractions  (No  more  dif- 
ficult   operations    with    fractions 
or  fractional  equations  need  be 
taught  than  those  that  are  neces- 
sary   for    evaluating    commonly 
used  formulas) 
h.  Ratio    and     proportion 
i.    Radicals 

(1)  Square  root  by  computation 

(2)  Square  root  by  table  (inter- 
polation) 

(3)  Simplifying  radicals  only  as 
needed  in  using  tables 

(4)  Use  in  formulas 

j.    Quadratic  equations  of  the  form 


ax' 


k 


In  the  use  of  notation  recognition  should 
be  given  to  the  fact  that  many  practical 
formulas  make  use  of  both  capital  and 
small  letters  and  letters  with  subscripts, 
primes,  and  superscripts.  In  substitutions 
both  common  and  decimal  fractions  as 
well  as  integers  should  be  used.  In  equa- 
tions both  common  and  decimal  fractions 
should  occur  as  coefficients. 

Special  One-Semester  Course 

This  course  is  an  emergency  refresher 
course  for  high  school  pupils  who  are  near 
graduation  or  induction  but  who  are  not  at 
present  studying  mathematics.  It  should 
be  realized  that  mathematical  knowledge 
which  the  pupils  do  not  possess  cannot  be 
refreshed.  Hence,  the  material  used  in  this 
course  will  depend  on  the  previous  training 
or  lack  of  training  of  the  pupils.  For  every- 
one it  will  contain  the  fundamentals  of 
arithmetic  after  diagnostic  tests  have  de- 
termined the  needs  of  the  pupils.  For 
some,  those  with  little  or  no  mathematical 
background,  this  arithmetic  plus  certain 
essential  topics  from  general  mathematics 
such  as  scale  drawing,  including  elements 
of  blueprint  reading,  numerical  trigonome- 
try, informal  geometry,  and  simple  formu- 
las and  equations,  will  constitute  the 
course. 

For  pupils  who  have  had  previous 
courses  in  algebra  and  geometry  the  re- 
fresher course  should  emphasize  those 
aspects  of  mathematics  that  are  particu- 
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larly  applicable  and  essential  to  the  war 
effort.  It  should  begin  with  the  fundamen- 
tals of  arithmetic.  The  review  of  algebra 
and  geometry  should  reduce  emphasis  on 
operations  with  polynomials  (eliminating 
long  division  completely) 

The  following  should  also  be  eliminated: 

Special  products  and  factoring  (except 
monomial  factors,  and  possibly  the  dif- 
ference of  two  squares  and  the  perfect  tri- 
nomial square) 

Fractions  with  other  than  monomial  de- 
nominators 

Complex  fractions  (the  type  of  fraction 
retained  should  be  that  found  in  formulas 
in  geometry,  physics,  and  simple  shop 
situations) 

Equations  containing  artificial  fractions 

Complex  work  in  radicals  (the  types  of 
radicals  retained  should  be  those  occurring 
in  geometry,  numerical  trigonometry,  and 
physics) 

Quadratic  equations  (except  those  of 
the  type  ax2  =  k) 

Deductive  logic  in  the  establishment  of 
geometric  relations 

In  the  small  high  school  it  may  be  neces- 
sary to  teach  pupils  of  varying  back- 
grounds in  the  same  classes.  In  the  larger 
high  school  at  least  two  situations  should 
he  recognized: 

1.  A  course  for  those  pupils  who  have 
had  no  high  school  mat  hematics  or  only  a 
one-year  course  in  general  mathematics  or 
algebra.  This  should  contain,  in  addition  to 
the  first  topic  below,  as  many  of  the  other 
topics  as  can  be  done  effectively. 

(a)  Fundamentals  of  arithmetic  to  cor- 
rect deficiencies  discovered  by  diag- 
nostic tests 

(b)  Topics  from  general  mat  hematics 
including  scale  drawing  leading  to 
the  elements  of  blueprint  reading; 
numerical  trigonometry  and  uses  of 
the  Pythagorean  Theorem ;  informal 
geometry  including  constructions, 
congruence,  and  similarity;  use  of 
t:  i  hies 

(c)  Many   practical    applications   from 


aeronautics,  navigation,  and  shop 

uses  of  mathematics2 
2.  A  course  for  those  who  have  had  two 
years  of  mathematics.  This  should  contain 
as  many  of  the  following  topics  as  can  be 
done  well: 

(a)  Fundamentals  of  arithmetic  to  cor- 
rect deficiencies  discovered  by  diag- 
nostic tests 

(b)  Review  of  previous  courses  in 
mathematics  omitting  deductive 
derivation  of  geometric  theorems 
and  many  of  the  purely  manipula- 
tive and  highly  complicated  expres- 
sions in  algebra  as  indicated  previ- 
ously 

(c)  Many  applications  from  aeronau- 
tics, navigation,  artillery  fire,  paral- 
lelogram of  forces  and  triangle  of 
velocities,  shop  uses  of  mathematics; 
use  of  tables  and  the  slide  rule 

Sequential  Courses 

The  sequential  work  includes  four  years 
of  mathematics  beyond  the  eighth  grade 
(seventh  grade  in  states  with  a  seven- 
grade  elementary  school)  and  should  in- 
clude solid  geometry  and  trigonometry. 
Schools  which  find  it  possible  may  offer 
for  the  more  interested  and  capable  of 
these  pupils  additional  work  in  mathe- 
matical analysis  including  topics  selected 
from  advanced  algebra,  spherical  trigo- 
nometry, and  the  elements  of  analytical 
geometry  ami  the  calculus. 

Each  year  of  the  course  should  contain 
some  work  in  the  fundamentals  of  arith- 
metic to  insure  increasing  speed  and  ac- 
curacy in  computation.  Even  competent 
pupils  enrolled  in  the  sequential  courses  do 
not  always  have  adequate  skill  in  applying 
fundamentals  to  whole  numbers,  fractions, 
decimals,  and  per  cents.  In  many  schools 
the  courses  in  algebra  and  geometry  fail 
to  maintain  arithmetic  skills.  This  work 

2  A  fertile  source  of  both  wartime  and  indus- 
trial applications  is  the  Seventeenth  Yearbook  of 
The  National  Council  of  Teachers  of  Mathemat- 
ics, .1  Source  Hook  of  Mathematical  Applications. 
Bureau  of  Publications,  Teachers  College,  Colum- 
bia University,  New  York,  N.  Y.,  1943.  Price  $2. 
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should  not  be  aimless  but  should  be  skill- 
fully selected  practice  to  correct  defi- 
ciencies made  evident  through  diagnostic 
tests.  This  work  in  arithmetic  has  already 
been  outlined  in  connection  with  the 
special  one-year  course. 

Many  practical  applications  from  phys- 
ics, shop  and  industry,  engineering  (in- 
cluding use  of  the  slide  rule),  navigation, 
artillery  fire,  and  the  parallelogram  of 
forces  including  the  triangle  of  velocities 
should  be  introduced.  In  selecting  the  ap- 
plications there  is  need  to  guard  against 
choosing  those  in  which  the  technicalities 
are  too  great.  A  selected  bibliography  of 
such  material  is  given  at  the  end  of  this 
report. 

Modifications  in  content  to  permit  of 
more  careful  teaching  and  of  the  introduc- 
tion of  practical  applications  are  possible. 
If  an  attempt  is  made  to  cover  too  much 
material,  pupils  will  not  receive  sufficient 
practice  to  secure  reasonable  mastery  of 
the  subject. 

Suggestions  for  modification  follow: 

Algebra.  Reduce  the  amount  of  time 
spent  on  special  products  and  factoring,  on 
complex  fractions,  on  fractions  with  other 
than  monomial  denominators,  on  equa- 
tions containing  such  fractions,  and  on 
complex  work  in  radicals. 

Increase  the  amount  of  time  spent  on 
fundamentals  of  arithmetic,  numerical 
trigonometry,  on  the  use  of  practical 
formulas  in  industry,  aeronautics,  and 
science,  and  in  the  solution  of  practical 
problems  in  those  branches. 

Plane  Geometry.  The  objectives  of  a 
course  in  plane  geometry  should  be  to  ac- 
quaint the  pupil  with  geometric  facts  and 
their  application,  and  to  give  him  an  ap- 
preciation of  postulational  thinking.  It  is 
not  necessary  to  demonstrate  all  of  the 
propositions  in  a  deductive  course.  Some 
can  be  treated  informally.  By  wise  selec- 
tion of  theorems  to  be  proved,  time  will  be 
provided  for  the  fundamentals  of  arith- 
metic and  for  continued  use  of  algebra  as 
well  as  for  such  practical  problems  as: 
"doubling  the  angle  on  the  bow"  and  "bow 


and  beam  sailing,"  radius  of  action  prob- 
lems, the  parallelogram  of  forces  and  the 
triangle  of  velocities,  numerical  trigonome- 
try, the  extension  of  locus  to  include  the 
derivation  of  the  equations  for  the  circle, 
parabola,  ellipse,  and  hyperbola,  the  law  of 
sines  and  cosines,  and  the  use  of  the  transit 
and  other  instruments. 

Plane  T-rigonomctry .  Omissions  may  be 
made  in  the  development  of  trigonometric 
analysis  including  the  proof  of  general 
trigonometric  identities  and  the  solution 
of  trigonometric  equations.  Pupils  defi- 
nitely pointed  toward  higher  mathematics 
will,  however,  need  some  work  with  equa- 
tions and  identities. 

Solid  Geometry.  The  proofs  of  formulas 
for  surfaces  and  volumes  can  be  treated 
informally.  Deduction  should  be  limited 
to  the  relations  between  lines  and  planes 
in  space  and  to  figures  drawn  on  the 
sphere.  Theorems  about  the  intersection 
of  two  planes  and  all  of  those  theorems 
about  perpendicular  lines  and  planes  and 
parallel  lines  and  planes  are  particularly 
important  for  an  understanding  of  three- 
dimensional  space.  Relations  of  figures  on 
a  sphere  lead  directly  to  terrestrial  geome- 
try and  should  be  emphasized.  Small  circles 
and  great  circles  should  be  connected  with 
circles  of  latitude  and  meridians  of  longi- 
tude on  the  earth's  surface  and  with  great- 
circle  sailing.3 

Time  thus  saved  in  both  trigonometry 
and  solid  geometry  can  profitably  be  spent 
on  improving  skills  in  computation,  on 
practical  applications  including  the  use  of 
the  slide  rule,  elements  of  navigation,  or 
on  mathematical  analysis  including  topics 

3  It  is  interesting  to  note  that  this  recommen- 
dation concerning  solid  geometry  is  supported 
by  a  recent  statement  of  the  College  Entrance 
Examination  Board  with  respect  to  its  new  Com- 
prehensive Mathematics  Test.  "This  examina- 
tion will  test  the  candidates'  knowledge  of 
algebra  through  progressions,  plane  geometry, 
trigonometry  and  logarithms,  and  intuitive  [in- 
formal] and  computational  solid  geometry.  It  is 
designed  for  students  who  wish  to  enter  courses 
in  engineering  or  other  sciences,  which  have 
mathematics  as  a  prerequisite.  Candidates  for 
this  examination  will  normally  have  had  four 
years  of  mathematics  beyond  the  eighth  grade." 
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from  analytic  geometry,  the  calculus,  or 
advanced  algebra.  These  topics,  however, 
should  not  be  introduced  to  the  detriment 
of  a  clear  understanding  of  elementary 
work. 

Suggestions  to  Teachers 

Teachers  of  mathematics  whose  aca- 
demic and  professional  training  has  been 
adequate  will  need  further  training  to 
carry  out  the  recommendations  in  this  re- 
port as  follows: 

1.  Study  of  wartime  and  industrial  ap- 
plications of  the  fundamental  ideas 
of  mathematics 

2.  Further  training  in  science  in  order 
to  correlate  mathematics  properly 
with  science 

3.  Refresher  courses  in  colleges  and  uni- 
versities when  necessary 

Teachers  in  other  fields  who  will  be  in- 
ducted into  the  teaching  of  mathematics 
because  of  the  emergency,  and  there  may 
be  a  considerable  number  of  them,  should 
in  every  way  seek  to  prepare  themselves  to 
do  as  acceptable  work  as  possible.  Those 
who  have  little  or  no  knowledge  of  what 
they  are  to  teach  cannot  expect  to  be  suc- 
cessful. The  main  methods  for  improve- 
ment consist  of: 

1 .  Attendance  at  summer  schools  and  in 
part-time  courses  especially  planned 
to  meet  their  needs.  Such  courses 
should  include  professionalized  sub- 
ject matter  in  the  content  material 
which  they  have  to  teach 

2.  Departmental  meetings  where  prob- 
lems of  the  emergency  should  be  dis- 
cussed (in  the  larger  city  school 
systems  experienced  teachers  of  the 
departments  of  mathematics  should 
feel  obligated  to  give  as  much  help  as 
possible  to  the  less  experienced  ones) 

3.  Studying  the  content  of  elementary 
mathematics 

4.  Studying  the  best  literature  on  the 
teaching  of  mathematics.  A  short 
selected  bibliography  is  given  which 
should  be  helpful  to  those  who  need  it 

5.  The  teacher  of  physics  and  chemistry 
will  be  able  to  suggest  the  types  of 
formulas  and  equations  used  in  ap- 
plied science 


6.  In  the  larger  school  systems  having 
vocational  schools  or  departments, 
the  instructors  in  trade  and  indus- 
trial education  can  be  of  a  great  deal 
of  assistance  to  the  inexperienced 
teacher  by  suggesting  industrial  ap- 
plications of  mathematics 
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Mathematical  Education  in  War-Time 

By  Virgil  S.  Mallory  and  Howard  F.  Fehr 
State  Teachers  College,  Montelair,  N.  J. 


For  a  number  of  years  past,  conven- 
tional academic  subjects  have  been  sub- 
jected to  critical  analysis  both  by  gen- 
eral educators,  and  by  subject  matter 
specialists.  Mathematics  has  received  a 
great  deal  of  such  criticism.  The  more 
radical  of  its  critics  have  denied  the  use- 
fulness of  some  of  its  subject  matter  either 
in  the  whole  or  in  part,  and  have  proposed 
extreme  changes  in  the  school  curriculum. 
These  critics  have  been  quite  generally 
successful  in  having  mathematical  training 
removed  as  a  required  part  of  the  educa- 
tional program  both  in  the  college  and  the 
high  school.  The  more  friendly  critics  of 
mathematics  have  admitted  that  some  of 
of  its  subject  matter  needs  revision;  that 
much  of  its  teaching  has  been  poor  (though 
probably  no  worse  than  in  other  subject 
matter  fields);  that,  in  view  of  the  fact 
that  high  school  education  now  includes 
nearly  the  entire  population  of  high  school 
age,  the  required  mathematics  should  be 
selected  to  fit  the  educational  abilities  of 
the  pupils;  that,  in  view  of  the  fact  that 
eighth  grade  pupils  pass  into  high  school 
without  having  achieved  desired  pro- 
ficiency in  arithmetic,  courses  must  be  pro- 
vided to  correct  deficiencies  in  early  edu- 
cation; and  that  emphasis  must  be  given 
to  such  topics  as  scale  drawing  and  graphi- 


cal solutions  of  problems,  which  heretofore 
have  not  received  adequate  attention. 
This  is  certain:  If  an  immediate  program 
for  war  service,  or  a  future  sane  program 
in  general  mathematical  education  is  to  be 
formulated,  the  mathematics  teachers 
must  do  the  job  themselves  and  they  must 
also  force  the  initiation  of  the  program. 

Let  us  briefly  review  the  status  of 
mathematical  education  before  the  advent 
of  this  war.  For  the  past  twenty  years 
several  conflicting  educational  groups  have 
been  subjecting  the  entire  curriculum  to 
drastic  changes.  In  this  struggle,  little  by 
little,  mathematics,  once  the  pre-eminent 
subject  of  the  curriculum,  has  been  rele- 
gated to  a  minor  and  unimportant  place 
in  the  curriculum  of  the  high  school.  In 
many  states  of  the  union  boys  can  gradu- 
ate from  high  school  without  having 
studied  one  single  hour  of  any  mathe- 
matics. And  many  that  do  graduate  with 
some  mathematics  have  had  a  socialized 
or  general  course  for  only  one  year  of 
study.  In  view  of  the  fact  that  high  school 
education  has  come  to  include  the  entire 
population  of  high  school  age,  we  readily 
admit  that  an  adjustment  must  be  made. 
But  the  guidance  of  our  schools  has  been 
such  that  capable  students  have  been  ad- 
vised against  mathematics,  or  at  the  most 
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advised  to  take  only  two  years  of  mathe- 
matics. As  a  result,  colleges  were  forced  to 
lower  their  admission  requirements  from 
four  years  to  three  and  finally  to  two  years 
of  high  school  mathematics.  In  many 
places,  particularly  in  the  West,  one  year 
and  even  no  requirements  in  mathematics 
are  now  established  conditions  for  en- 
trance. 

There  have  been  several  outstanding 
theories  contributing  to  this  calamitous 
situation.  One  of  these  is  Delayed  Arith- 
metic. The  proponents  of  this  theory  would 
delay  teaching  formal  arithmetic  until 
pupils  are  more  mature.  Surely  certain  of 
the  more  difficult  aspects  of  problems  and 
solutions  have  been  taught  too  early  to 
many  pupils;  but  to  defer  arithmetic  to 
the  fifth,  sixth,  or  even  seventh  grade  be- 
cause it  can  be  taught  more  easily  there  is 
begging  the  question.  The  arguments  used 
for  this  could  be  used  for  the  deferred 
teaching  of  all  subjects.  This  same  philoso- 
phy of  delay  has  been  suggested  and  in 
some  cases  put  into  practice  in  the  high 
school,  where  the  study  of  formal  mathe- 
matics is  deferred  until  the  tenth  year. 
This  practice  must  be  sharply  criticized. 

Incidental  Learning  in  the  teaching  of 
arithmetic  and  higher  mathematics,  where 
a  pupil  would  only  learn  facts  as  he  met 
them  in  social  situations,  is  an  equally 
vicious  principle  when  made  a  basic  philos- 
ophy of  education.  In  the  high  school  the 
principle  has  its  counterpart  where  an 
integrated  program  built  around  social 
situations  would  only  teach  the  mathe- 
matics which  is  met  in  these  situations. 

Practical  Courses  are  to  be  equally  de- 
plored. Such  courses  as  shop  mathematics, 
taught  away  from  machines  and  tools  to 
which  they  apply,  mathematics  for  nurses, 
mathematics  for  home  economics,  mathe- 
matics for  aviation  trades,  and  mathemat- 
ics for  girls,  fall  in  the  same  category.  The 
implication  is  that  the  mathematics  we 
teach  in  our  regular  courses  is  not  func- 
tional, that  it  is  so  poorly  taught  that  a 
shop  course  is  necessary  to  show  a  boy  how 
to  apply  common  and  decimal  fractions  to 


the  selection  of  machine  drills.  It  assumes 
that  an  entirely  different  course  is  neces- 
sary to  teach  a  girl  that  if  she  cuts  f  yd. 
of  ribbon  from  h  yd.  of  ribbon,  she  will 
have  |  yd.  left. 

The  foundations  of  fundamental  mathe- 
matics should  be  so  well  taught  that  the 
boy  in  the  shop  can  apply  them  in  the 
shop  to  the  problems  he  meets  there  re- 
quiring the  use  of  decimals,  of  angles  and 
then  sines  and  tangents,  of  geometric  con- 
structions, of  ratios  in  gears  and  pulleys, 
and  the  making  and  reading  of  scale  draw- 
ings with  its  easy  extension  to  blue  print 
reading.  The  fundamentals  of  mathe- 
matics should  be  so  well  taught  that  the 
girl  in  the  sewing  room,  kitchen,  or  factory 
will  be  able  to  readily  apply  fractions  and 
simple  formulas  to  the  problems  she 
meets. 

Another  movement  that  has  weakened 
the  mathematics  program  is  the  introduc- 
tion of  an  excessive  amount  of  Reasoning 
in  Life  Situations  into  the  subject  of 
geometry.  In  many  cases  this  has  resulted 
in  befuddled  thinking  and  a  lack  of  knowl- 
edge of  plane  geometry.  Logic  is  not  the 
sole  right  of  mathematics;  it  should  be  the 
province  of  all  high  school  subjects.  The 
primary  purposes  of  geometry  are  to  teach 
the  facts  of  space  and  the  nature  of  mathe- 
matical thought. 

Other  educational  theories  which  have 
contributed  to  the  deterioration  of  mathe- 
matical education  could  be  cited.  Hut  we 
as  teachers  of  mathematics  are  in  part  to 
blame.  Too  frequently  we  have  insisted 
that  there  is  only  one  kind  of  mathematics, 
pure  mathematics,  and  either  a  boy  can 
learn  it  or  he  can  not.  We  have  forced 
many  boys  of  average  intelligence  to  be 
deprived  of  some  mathematical  education 
by  such  action.  General  mathematics  has 
been  one  ansu  er  to  I  his  erroneous  concept. 
li  has  taken  the  war  however  to  show  us 
how  far  short  we  have  fallen  in  preparing 
boys  for  the  mechanized,  motorized,  and 
scientific  world  in  which  we  live.  If  we 
have  not  only  the  status  of  mathematical 
education  at  heart,  but  more  essentially 
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the  true  welfare  of  our  children,  and  above 
all,  the  safety  and  preservation  of  our 
nation,  we  must  take  steps  immediately 
to  correct  these  erroneous  trends  in  edu- 
cation. 

One  thing  is  evident.  Many  applications 
of  mathematics  are  so  technical  and  in- 
volved that  to  bring  them  into  the  realm 
of  high  school  mathematics  is  prohibitive. 
Nevertheless,  the  fundamental  courses  in 
mathematics  should  certainly  include,  as 
motivation,  those  applications  which  are 
not  too  technical,  both  for  boys  and  girls 
and  provide  many  practical  uses  of  math- 
ematics. More  important,  the  boy  who  is 
going  on  to  study  navigation,  meterology, 
mapping,  artillery  fire,  or  other  branches 
of  the  service,  should  be  so  well  grounded 
in  fundamental  mathematics  that  he  can 
immediately  apply  it  as  a  ready  tool  in  any 
of  these  branches. 

In  order  to  arrive  at  some  basis  for  the 
immediate  type  of  training  we  should  give, 
let  us  examine  some  of  the  criticisms,  sug- 
gestions, and  requests  made  by  the  army, 
navy,  and  industry.  First,  we  would  call 
your  attention  to  the  widely  publicized 
letter  of  Admiral  Nimitz  which  appeared 
in  The  Mathematics  Teacher  of  Feb- 
ruary, 1942.  We  wish  to  stress  three 
startling  facts  in  it. 

1.  A  large  per  cent  (62%)  of  the  college 
freshmen  applying  for  admission  to 
the  Navy  failed  to  pass  tests  in 
arithmetic. 

2.  Only  23%  of  these  freshmen  had 
more  than  one  and  one-half  years  of 
mathematics  in  the  high  school  and 
only  10%  had  studied  trigonometry. 

3.  75%  of  the  failures  in  the  study  of 
navigation  at  the  Navy  Training 
School  must  be  attributed  to  the  lack 
of  adequate  knowledge  of  mathe- 
matics. 

Notice  that  this  letter  does  not  ask  the 
high  school  teachers  to  inaugurate  special 
courses  in  navigation,  avigation,  and  aero- 
nautics, but  requests  that  they  make  cer- 
tain that  every  boy  in  high  school  takes 


mathematics  of  some  type,  and  that  every 
capable  boy  takes  as  much  algebra,  ge- 
ometry, and  trigonometry  as  his  intellect 
permits;  that  mathematics  be  so  well 
taught  that  it  will  function  and  can  be 
used  by  the  boy  in  special  technical 
courses.  These  special  technical  courses 
will  be  provided  by  the  government  and 
taught  by  specialists  qualified  to  teach 
them. 

Second,  we  call  your  attention  to  a 
more  recent  letter  from  Randall  Jacobs, 
Rear  Admiral  of  the  U.  S.  Navy  and  Chief 
of  the  Bureau  of  Navigation.  We  quote 
from  this  letter: 

.  .  .  One  of  the  greatest  obstacles  which  the 
navy  has  encountered  in  its  program  to  secure 
and  train  men  for  service  in  the  navy  has  been 
the  fact  that  high  school  and  college  applicants 
have  not  had  the  necessary  instruction  in  cer- 
tain essentials  to  permit  them  to  be  successfully 
trained  in  more  technical  fields.  Lack  of  knowl- 
edge in  the  above  essentials  by  trainees  has 
hampered  the  navy  training  program  tre- 
mendously. .  .  . 

The  majority  of  secondary  school  graduates 
enter  the  colleges  and  universities  of  this  country 
with  only  one  and  one-half  years  preparation 
in  mathematics  and  the  sciences  and  great  num- 
bers do  not  even  have  this  fundamental  back- 
ground. 

A  suggested  outline  of  study  is  appended 
to  this  letter  in  which  is  included  plane 
trigonometry,  solid  geometry,  quadratics, 
physics,  shop  mathematics  and  naviga- 
tion, with  the  note: 

At  least  two  and  one  half  years  of  mathe- 
matics to  include  algebra,  plane  and  solid 
geometry,  and  trigonometry  should  be  given  to 
all  male  students. 

Again  you  will  note  that  algebra,  plane 
and  solid  geometry,  and  trigonometry  are 
stressed  as  the  fundamentals  of  mathe- 
matical training.  Shop  mathematics  and 
navigation  were  also  included  but  as  we 
shall  show  later  these  topics  can  be  in- 
cluded in  the  regular  mathematics  courses 
as  motivation. 

Third,  we  would  direct  your  attention 
to  the  circular  issued  by  the  Navy,  calling 
attention  to  the  various  types  of  service  in 
which  men  are  to  be  trained  in  the  Navy 
and  giving  the  fundamental  prerequisite 
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school  training  to  qualify  for  such  service. 
There  are  26  services  listed;  all  of  them 
call  for  the  prerequisite  of  mathematics  of 
some  type  of  another ;  all  call  for  the  use  of 
complete  arithmetic  and  elementary  al- 
gebra. Of  special  importance  is  the  fact 
that  23  services  call  for  a  prerequisite  in 
plane  geometry,  21  in  trigonometry,  7  in 
solid  geometry,  and  2  in  spherical  trigo- 
nometry. Notice  that  there  is  no  prere- 
quisite in  avigation,  navigation,  or  aero- 
nautics. The  navy  will  take  care  of  instruc- 
tion in  these  latter  branches. 

Fourth,  our  efforts  in  immediate  action 
can  be  guided  by  a  release  from  the  War 
Department,  Headquarters  Air  Flying, 
Training  Command,  Washington,  D.  C, 
on  the  subject  of  academic  pretraining  for 
aviation  cadets.  This  release  is  reprinted 
in  the  American  Mathematical  Monthly  for 
April,  1942.  It  is  a  guide  for  a  one  or  two 
year  course  for  those  present  juniors  and 
seniors  in  high  school  and  college  freshmen 
who  have  not  had  the  regular  mathe- 
matics. The  mathematics  of  6  semester 
units  includes  algebra  (25  hours),  plane 
trigonometry  and  logarithms,  (40  hours), 
solid  geometry  (25  hours)  and  spherical 
trigonometry  (10  hours).  The  emphasis  in 
such  a  course  can  be  gained  by  such  quo- 
tations as: 

.  .  .  primarily  a  course  in  the  numerical 
aspects  of  trigonometry  with  only  the  amount  of 
analytical  trigonometry  which  is  essential  for  the 
major  purpose  of  the  course  ...;...  substan- 
tial emphasis  on  slide-rule  computation  with 
each  student  possessing  a  cheap  slide  rule; 
stress  on  applications  of  all  sorts,  particularly 
those  involving  vector  forces,  velocities,  and 
army  and  navy  terminology.  .  .  .  Proofs  should 
be  held  to  a  bare  minimum;  great  emphasis 
should  be  placed  on  drawing  of  figures  and  the 
making  of  simple  paper  models  for  three  dimen- 
sional situations. 

You  will  notice  the  stress  on  the  practi- 
cal numerical  side  of  mathematics.  You 
will  also  note  that  algebra,  geometry,  and 
trigonometry  are  basic,  and  should  be 
mastered  as  pretraining. 

Fifth,  we  cite  an  appeal  published  in  the 
British  Mathematical  Gazette  of  January, 
1941.  The  article  calls  for  volunteers  to 


teach  mathematics  to  "prospective  mem- 
bers of  air-craft  crews."  The  mathematics 
to  be  taught  is  listed  under  eight  topics, 
Note  that  all  the  topics  are  fundamental, 
elementary,  non-technical,  and  straight 
mathematics. 

1.  Common  fractions,  problems. 

2.  Converting  metric  units  into  British 
units. 

3.  Averages;  ratio  and  proportion;  per- 
centages. 

4.  The   Pythagorean   theorem;   square 
root,  (no  proofs) 

5.  Transposition  in  equations. 

6.  Problems  using  simple  equations. 

7.  Graphs,  non-algebraic. 

8.  Triangles  of  velocities. 

Sixth,  we  refer  to  an  address  made  by 
Major  L.  Barrett,  Ordnance  Department, 
Second  Corps  Area,  to  Section  I  of  the 
N.  J.  Association  of  Mathematics  Teachers 
in  December,  1941,  on  the  subject  "Math- 
ematical Training  as  it  Affects  the  War 
Program."  A  statement  from  this  author- 
ity bears  repetition.  He  said: 

A  knowledge  of  mathematics  is  one  of  the 
foundations  on  which  the  operations  of  modern 
armies  are  based.  It  cannot  take  the  place  of  study 
of  tactics  and  strategy,  but  now  that  armies 
have  been  so  thoroughly  mechanized,  it  is  im- 
possible to  visualize  their  successful  operation 
unless  the  officers  and  men  of  which  they  are 
composed  have  a  thorough  groundwork  in 
mathematical  training. 

Major  Barret  listed  the  elementary 
mathematics  by  topics,  in  order  of  impor- 
tance, that  must  be  mastered  by  the  fu- 
ture selectees.  They  are: 

1.  A  knowledge  of  trigonometric  func- 
tions. 

2.  A  knowledge  of  trigonometric  ta- 
bles. 

3.  The  solution  of  the  right  triangle. 

4.  The  solution  of  the  scalene  triangle. 

5.  The  knowledge  of  how  to  construct 
a  curve  y=/(x). 

6.  A  knowledge  of  how  to  read  curves. 

7.  A  knowledge  of  graphic  solutions. 
Intersection  of  loci. 
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8.  A  knowledge  of  reading  verniers, 
slide  rules. 

9.  The  mil  system  of  circular  measure. 
10.  A  knowledge  of  logarithms. 
Seventh,  in  lighter  vein,  we  quote  from 

an  editorial  in  The  New  York  Times,  It 
reads : 

So  proficient  are  the  Red  battery  commanders 
that  they  often  hit  the  target  without  the 
gradual  approach  of  range  firing,  and  some  of 
them  are  said  to  be  such  mathematical  wizards 
that  they  calculate  trajectories  in  their  heads, 
without  the  use  of  rigid  firing  tables.  Germans 
have  long  talked  of  the  Russians'  "Long- 
bearded-professor  batteries." 

While  the  authenticity  of  such  firing 
may  be  in  doubt,  it  points  to  the  value  of 
a  long  ago  discarded  process,  that  of 
mental  arithmetic.  It  has  been  said  that 
there  is  only  9  seconds  elapsed  time  be- 
tween sighting  an  attacking  bomber  and 
the  release  of  the  bomb.  Surely  speedy 
mental  arithmetic  is  needed  in  antiair- 
craft fire.  Similarly  the  artillery  mil  as  an 
angular  unit  finds  its  greatest  favor  in 
that  it  is  conducive  to  simple  mental 
arithmetic  with  results  within  the  limit 
of  possible  error.  Likewise  the  Civil  Aero- 
nautics Authority  Bulletin,  No.  24,  points 
out  that  a  pilot  who  is  his  own  navigator 
must  be  able  to  solve  many  problems 
without  the  use  of  pencil  and  paper.  Thus 
he  must  be  able  to  determine  the  approxi- 
mate number  of  miles  flown  in  a  given 
number  of  minutes  at  a  ground  speed  of 
so  many  miles  per  hour,  as  well  as  to 
estimate  angles  of  drift  and  correction 
angles. 

The  quotations  given  thus  far  indicate 
the  need  for  functional  mathematics,  so 
fully  a  part  of  the  individual,  that  he  can 
use  it  with  skill  and  confidence.  Several 
more  quotations  will  show  that  the  high 
school  must  be  concerned  with  producing 
men  with  the  necessary  prerequisites 
cited  above. 

Eighth,  in  the  March,  1942,  issue  of  the 
Journal  of  the  National  Educational  Asso- 
ciation, we  read : 

Since  success  in  modern  war  requires  com- 
plete and  efficient  use  of  the  nation's  total  man 


power  and  since  much  of  the  effectiveness  of 
the  Selective  Service  System  is  determined  by 
the  decisions  and  the  choices  made  by  young 
men  before  they  reach  the  age  of  twenty,  the 
Commission  recommends  that  educational  agen- 
cies make  a  special  effort  to  render  advisory 
service  to  all  young  people,  in  school  and  out  of 
school  alike. 

In  counseling  youth  with  reference  to  con- 
tinuing their  education  efforts  should  be  made 
to  conserve  superior  intellect  and  other  abilities 
for  national  service  in  scientific  research  and 
leadership. 

Let  our  profession  but  answer  boldly  the 
call  of  the  crisis  and  we  shall  fashion  even  out 
of  the  hard  necessities  of  war,  a  school  system 
more  fit  for  the  education  of  free  men. 

Ninth,  the  American  Association  for  the 
Advancement  of  Science  in  their  March, 
1942,  Bulletin  give  an  indication  of  the 
tremendous  job  we  are  now  facing.  This 
article  points  out  that  for  the  air  service 
alone,  150,000  men  will  be  required  this 
year  and  300,000  more  in  1943.  The  uni- 
versities and  colleges  will  be  asked  to  sup- 
ply half  of  these  men  or  225,000.  For  the 
necessary  training,  which  could  have  been 
started  in  high  school,  this  will  mean  2,500 
classes  of  thirty  men  each,  a  task  that  will 
strain  the  capacities  of  the  colleges.  About 
300,000  men  enter  college  each  year  in  the 
United  States.  Half  of  these  are  ruled  out 
of  service  by  physical  and  other  defects. 
Of  the  150,000  left,  a  considerable  number 
must  be  saved  for  scientific  work  and  other 
services  than  aviation.  The  high  school 
must  step  in  and  fill  the  breach  by  teaching 
the  necessary  prerequisite  mathematics 
and  physics  to  every  boy  capable  of 
learning  it. 

Tenth,  we  call  to  your  attention  an  ar- 
ticle by  E.  U.  Condon,  Director  (Associ- 
ate), Westinghouse  Research  Labora- 
tories, in  the  May  issue  of  Scientific  Amer- 
ican, entitled,  "We  Need  More  Physicists." 
Dr.  Condon  says: 

Industry  and  science  are  being  linked  to- 
gether by  this  war  more  closely  than  ever  before 
During  the  present  war  new  advances  in  applied 
physics  are  being  made  which  have  brought 
about  an  urgent  demand  for  young  men  with 
sound  scientific  training.  Any  boy  who  has  a  real 
aptitude  for  scientific  studies  cannot  serve  his 
country  better  than  by  devoting  his  best  efforts 
to  learning  as  thoroughly  as  he  can  and  as 
quickly  as  he  can  about  mathematics,  physics 
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and  chemistry.  He  should  not  scorn  the  "Theo- 
retical" fundamentals  for  hastily  gained  super- 
ficial "Practical"  knowledge. 

It  is  a  great  misfortune  that  many  of  our 
administrative  officers  of  our  public  high  schools 
have  failed  to  appreciate  the  importance  of 
sound  training  in  fundamental  mathematics 
and  science.  The  quality  of  mathematical  in- 
struction in  the  high  schools  has  sagged  steadily 
in  the  past  twenty  years  to  such  an  extent  that 
even  the  boy  who  gets  an  "A"  grade  in  mathe- 
matics has  a  poor  foundation  on  which  to  build 
his  future  work  in  science.  No  doubt  the  war 
will  focus  attention  on  this  sorry  state  of  affairs 
and  reforms  may  result,  but,  in  the  meantime, 
boys  who  really  want  to  help  in  this  war  should 
set  themselves  higher  standards  of  mathe- 
matical attainment  than  most  teachers  demand. 

Not  only  can  the  boy  who  has  real  aptitude 
for  science  find  an  opportunity  to  serve  in  the 
war,  but  with  the  steady  advance  in  science- 
mindedness  in  all  industry,  it  is  safe  to  assume 
that  the  opportunities  for  scientific  research  in 
post-war  industry  will  be  much  greater  than 
ever  before. 

Last,  a  final  word  on  this  subject  from 
the  mathematics  department  of  the  United 
States  Military  Academy  at  West  Point. 
In  a  specially  prepared  brochure  on  types 
of  military  problems  involving  only  the 
use  of  elementary  mathematics,  prepared 
for  high  school  teachers  of  mathematics, 
and  reprinted  by  the  Institute  of  Military 
Studies,  University  of  Chicago,  is  the 
following  significant  statement:    • 

It  is  believed  that  effort  will  be  more  profit- 
able if  devoted  to  emphasizing  the  value  of 
existing  mathematics  courses,  rather  than  modi- 
fying them.  All  elementary  mathematics  is  use- 
ful in  the  military  services;  it  is  desirable  that 
this  fact  be  widely  known,  so  that  the  maximum 
number  of  students  of  proper  aptitudes  will 
take  advantage  of  mathematics  courses  already 
offered.  The  importance  of  thoroughness  and 
accuracy  .  .  .  should  be  stressed. 

A  brief  comment  about  teaching  aero- 
nautics in  the  high  school.  No  single  au- 
thoritative war  agency  has  requested  it. 
Students  need  good  solid  mathematics  and 
physics  as  a  prerequisite  to  such  study. 
The  establishment  of  special  courses  in 
aeronautics  in  so  many  high  schools  that 
has  recently  taken  place  it  appears  to  us 
is  an  excellent  example  of  misdirected  edu- 
cational effort.  We  are  specialists  in  math- 
ematics and  can  teach  it  with  confidence 
and  surety.  The  army,  navy,  and  technical 


schools  have  authorities  to  properly  teach 
aeronautics  if  we  supply  them  with  stu- 
dents sufficiently  grounded  in  mathe- 
matics and  physics. 

What  then,  as  high  school  teachers,  can 
we  do?  The  teacher  of  mathematics  anx- 
ious to  serve  his  country  and  to  prepare 
youth  for  positions  in  industry  or  war 
service,  must  realize  first,  that  preparation 
in  mathematics  ranges  from  simple  arith- 
metic to  abstract  theories  of  functions.  It 
begins  with  a  boy  whose  abilities  in  higher 
mathematics  are  non-existent,  but  who 
none  the  less  must  have  thorough  courses 
in  general  mathematics.  He  must  have  a 
confident  use  of  simple  arithmetic  includ- 
ing common  fractions,  ratios,  and  deci- 
mals, of  scale  drawing,  protractors,  sine, 
cosine,  and  tangent  functions  in  the  solu- 
tion of  right  triangles,  and  an  ability  to 
read  graphs  and  tables. 

The  range  of  uses  of  mathematics 
spreads  from  this  boy  whose  abilities  are 
limited  to  general  mathematics  to  the  boy 
who  can  take  all  the  mathematics  offered 
him  in  high  school,  to  the  end  that  he  may, 
after  further  work  in  college,  become  an 
officer  in  the  army  with  an  engineer's 
training,  an  officer  in  the  navy,  a  meterolo- 
gist,  statistician,  economist,  or  navigator. 

A  number  of  fundamental  principles  can 
be  laid  down. 

1.  In  the  war  program,  in  this  motorized 
age,  every  high  school  boy  must  study 
mathematics,  either  general  mathematics 
or  the  conventional  courses  in  college 
preparatory  mathematics. 

2.  Every  boy  in  the  high  school  must 
take  as  much  mathematics  as  he  is  capable 
of  assimilating. 

3.  The  mathematics  the  boy  takes  must 
be  completely  functional.  That  is  the  boy 
must  so  understand  it  that  he  can  apply  it 
with  confidence  and  skill.  It  must  be  part 
of  his  nature,  as  natural  in  its  use  as  his 
everyday  speech.  This  definitely  means 
better  and  more  practical  teaching  so  that 
mathematics  will  cease  to  be  mechanical, 
meaningless  drill. 

4.  The  emergency  does  not  mean  that 
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poys  should  be  urged  to  take  courses  in 
mathematics  that  they  are  not  capable  of 
understanding,  but  it  does  mean  that  more 
attention  must  be  given  to  a  guidance  pro- 
gram which  directs  boys  into  courses  in 
mathematics  which  they  can  take  with 
success. 

Too  frequently  in  our  high  schools  the 
adviser  is  a  social  problems  man  who  is 
ignorant  of  the  needs  of  mathematics  in 
this  emergency.  He  frequently  over-exag- 
gerates the  difficulties  of  mathematics  and 
many  boys  capable  of  doing  mathematics 
well  are  driven  away  from  it  by  unintelli- 
gent, biased  advice.  An  adviser  should  be 
a  general  educator  who  is  acquainted  with 
various  subject  matter  fields  and  apprecia- 
tive of  the  needs  for  mathematically 
trained  boys.  This  is  true  as  much  for  the 
welfare  of  the  boy  as  for  patriotic  reasons. 

5.  The  emergency  demands  a  greater 
effort  on  the  part  of  all  teachers  of  mathe- 
matics to  so  improve  their  teaching  that: 

a.  Pupils  will  understand  every  part  of 
the  mathematics  taught.  This  means 
that  algebra  must  be  taught  as  a 
reasonable  development  of  relations 
between  numbers  and  variables;  that 
geometry  is  postulational  thinking 
applied  to  the  discovery  of  relations 
about  the  space  we  live  in. 

b.  The  more  abstract  materials  can  be 
given  less  stress  at  present  and  such 
materials  selected  as  to  make  our 
mathematics  functional  and  practi- 
cal. 

c.  Motivation  must  be  provided  through 
the  war  effort.  This  means  that 
mathematics  teachers  have  at  least 
a  fundamental  understanding  of  ele- 
mentary problems  in  avigation,  navi- 
gation, artillery  fire,  and  the  uses  of 
mathematics  in  shop  work. 

6.  The  emergency  does  not  demand  the 
introduction  of  special  courses  in  high 
school  or  of  innovations  which  would  not 
be  good  mathematics  under  normal  cir- 
cumstances. It  does  demand  that  all  cap- 
able students  study  four  years  of  high 


school  mathematics  including  trigonome- 
try and  solid  geometry;  that  other  less 
capable  students  take  at  least  two  years, 
and  preferably  three  or  four  years  of  gen- 
eral mathematics  which  emphasize  arith- 
metic, scale  drawing,  triangle  of  velocities, 
the  ability  to  read  graphs,  charts,  and 
tables,  and  the  use  of  numerical  trigo- 
nometry. 

Several  times  there  has  been  mentioned 
the  advisability  of  providing  material  for 
motivation  in  the  regular  courses  in  math- 
ematics related  to  the  war  program.  The 
brochure  reprinted  by  the  Institute  of 
Military  Affairs,  University  of  Chicago, 
contains  many  such  examples.  The  alert 
teacher  can  find  such  examples  with  a 
little  study  of  the  existing  literature.  We 
shall  illustrate  what  we  mean  by  a  simple 
example  on  radius  of  action.  In  the  ninth 
grade,  when  studying  distance-rate-time 
problems,  this  would  offer  excellent  moti- 
vation. [If  the  out-going  speed  of  an  air- 
plane is  0  and  its  incoming  speed  is  I,  how 
far  can  the  plane  go  before  turning  baok  to 
the  same  base  if  its  gasoline  supply  will  last 
h  hours?] 

This  simple  problem  can  be  solved  by 
the  formula 


fl  = 


h(IO) 
1+0 


where  R  represents  the  radius  of  action. 
In  actual  flying  the  problem  is  solved  by 
scale  drawing  as  follows : 


From  A,  the  starting  point  the  velocity  is 
laid  off  as  AC.  The  track  to  be  patrolled  is 
drawn  through  A   as  XAY.   From  C,   with  a 
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radius  equal  to  the  air  speed,  arcs  are  described 
cutting  the  track  at  B  and  D.  Through  A  draw 
AE  parallel  to  DC,  and  at  E  draw  EH  parallel 
to  AC.  Then  AH  is  the  radius  of  action  for  1  hr. 
AB  the  going  out  speed  0,  aid  AD,  the  incoming 
speed  /.  Thus  in  the  above  ugure 

AD  ■  AB 
AH  =  AD  +  AB' 
This  relation  might  well  occur  in  any 
plane  geometry  text  as  an  original  exercise 
under  the  topic  of  similar  figures.  The 
plane  geometry  student  will  certainly  ap- 
preciate the  value  of  geometry  when  he  is 
shown  this  war-  and  peace-time  applica- 
tion. 

To  summarize:  The  army,  navy,  in- 
dustry, and  scientific  organizations  indi- 
cate that  the  mathematics  teachers  can  be 
of  immediate  aid  in  the  war  emergency  by 
securing  the  following: 

1.  Every  boy  in  high  school  should 
study  mathematics  according  to  his  abili- 
ties, the  more  capable  taking  four  years  of 
mathematics  including  trigonometry  and 
solid  geometry. 

2.  Advisers  must  realize  the  acute  need 
for  mathematics  and  direct  all  capable 
boys  into  such  courses. 

3.  It  is  not  necessary  to  create  new 
courses    or    to    entirely    reorganize    the 


present  courses  in  the  war-time  effort.  I: 
our  objectives  are  valid,  and  our  method; 
of  teaching  will  obtain  these  objectives 
all  that  is  needed  is  an  added  emphasis  or 
the  practical. 

4.  Motivation  can  be  provided  through 
the  use  of  simple  formulas,  scale  drawing, 
and  geometric  theorems  directly  involved 
in  military  tactics.  The  teacher  should 
know  these  applications. 

5.  Good  teaching  of  straight  mathe- 
matics by  fully  qualified  teachers  is  what 
is  needed.  Such  teaching  is  a  far  superior 
procedure  than  to  attempt  courses  in  aero- 
nautics or  navigation  in  the  high  school 
given  either  by  teachers  not  fully  qualified 
to  teach  them  or  taken  by  pupils  who  have 
not  the  necessary  foundations  for  their 
successful  study. 

6.  Modify  your  subject  matter  and 
your  rate  of  teaching  to  attain  complete 
understanding  and  you  will  best  fit  boys 
and  girls  for  both  peace-time  and  war- 
time uses  of  mathematics. 

7.  For  the  present  juniors  and  seniors 
in  high  school  who  have  not  had  the  regu- 
lar mathematics,  give  an  abbreviated 
course  immediately,  similar  to  that  sug- 
gested by  the  Army  Aviation  Corps. 


n.  If 
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{Reprinted  from  The  Mathematics  Teacher  for  October  1943) 

Essential  Mathematics  for  Minimum  Army  Needs1 


That  every  enlisted  man  in  the  Army- 
has  vital  need  for  mathematics  is  no  longer 
open  to  question.  This  fact  was  strongly 
indicated  in  the  statement  of  an  earlier 
committee2  on  mathematics  for  inductees, 
whose  report,  to  be  treated  more  fully 
later  on,  was  based  upon  analyses  of  a 
large  sample  of  Army  and  Navy  training 
manuals.  The  fact  of  essential  mathemati- 
cal needs  has  been  even  more  certainly 
established  by  the  present  committee  on 
mathematics,  which,  working  with  the  co- 
operation of  the  Civilian  Pre-Induction 
Training  Branch  of  the  Army  Service 
Forces  and  the  U.  S.  Office  of  Education, 
makes  its  report  in  this  statement. 

This  committee  consisted  of:  Virgil  S. 
Mallory,  Montclair  (N.  J.)  State  Teachers 
College,  chairman;  Rolland  R.  Smith, 
Public  Schools,  Springfield,  Mass.;  C. 
Louis  Thiele,  Public  Schools,  Detroit, 
Mich.;  F.  Lynwood  Wren,  George  Pea- 
body  College  for  Teachers;  for  the  Civilian 
Pre-Induction  Training  Branch,  A.  S.  F. 

1  This  article  may  be  reproduced  in  whole  or 
in  part  without  permission. 

2  This  committee  of  the  U.  S.  Office  of  Edu- 
cation which  worked  in  conjunction  with  the 
Civilian  Pre-Induction  Training  Branch,  con- 
sisted of:  Rolland  R.  Smith,  chairman,  Virgil  S. 
Mallory,  William  D.  Reeve,  Giles  M.  Ruch,  and 
Raleigh  Schorling.  The  first  two  named,  it  will 
be  noted,  are  members  of  the  present  committee. 
The  report  of  this  earlier  committee  will  be 
found  in:  the  April  1,  1943,  issue  of  Education  for 
Victory,  the  April,  1943,  issue  of  the  Bulletin  of 
Secondary-School  Principals,  and  in  the  March, 
1943,  issue  of  The  Mathematics  Teacher. 


William  A.  Brownell,  Duke  University, 
consultant;  and  for  the  U.  S.  Office  of 
Education  John  Lund  and  Giles  M. 
Ruch. 

Basis  of  Present  Report 

The  procedure  employed  by  the  present 
committee  was  to  confer  with  Army  of- 
ficers directly  in  charge  of  training  en- 
listed men  and  to  observe  the  basic  train- 
ing process  itself  during  the  first  thirteen 
weeks  of  the  inductee's  Army  life.  To  sys- 
tematize both  interviews  and  observa- 
tions, a  check  list  of  one  hundred  forty-one 
items  was  employed.  This  check  list,  care- 
fully prepared  by  the  committee,  had  the 
benefit  of  criticism  from  more  than  twenty 
Army  training  officers  stationed  in  the 
Washington  area.  It  was  then  tried  out  in 
the  original  and  in  a  revised  form  with  a 
dozen  training  officers  in  nearby  camps. 
In  its  final  form  its  contents  provided  the 
basis  for  informal  conferences  with  another 
group  of  ninety-six  training  officers  and 
for  item-by-item  checking  by  one  hundred 
seventy-eight  officers  who  were  serving  as 
instructors  in  basic  training  in  seventy- 
four  different  kinds  of  Army  jobs  in  Re- 
placement Training  Centers  and  unit 
training  centers  in  eight  States.  The 
centers  visited  are  operated  by  branches 
which  together  train  seventy-five  per  cent 
of  the  enlisted  men  of  the  Army.  The 
mathematics  outlined  later  is  that  which 
is  actually  needed  by  nearly  all  men  in  their 
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basic  training.3  Even  the  four  per  cent  of 
illiterates  in  the  Army  are  now  being 
taught  many  of  these  topics  in  special 
classes.  The  purpose  of  the  committee's 
investigation  was  to  determine  those  items 
in  mathematics  which  should  make  up  the 
minimum  equipment  of  the  inductee. 
Every  inductee  might  well  have  more  than 
this  minimum;  but  he  cannot  have  less  and 
meet  successfully  the  demands  of  basic 
training. 

So  much  for  the  first  fact:  the  enlisted 
man  has  certain  minimum  mathematical 
needs.  The  second  fact,  equally  important 
and  equally  certain,  is  that  the  typical 
inductee  does  not  have  the  training  in 
mathematics  which  he  needs.  An  ac- 
cumulating, if  distressing,  body  of  evi- 
dence supports  this  second  statement. 
When  only  one  inductee  out  of  four  can 
select  the  correct  answer  from  four  sug- 
gested answers  for,  5  is  20%  of  what  num- 
ber?; when  only  one  in  three  can  select  the 
correct  answer  for,  7  —  5f ;  and  when  only 
one  in  four  can  select  the  correct  answer 
for,  .32-^.64;  under  these  conditions  it  is 
clear  that  the  inductee  is  ill  prepared  to 
cope  with  the  quantitative  situations  he 
will  encounter  in  his  basic  training  in  the 
Army.4  It  could  be  argued  that  these 
mathematical  deficiencies  are  not  new, 
that  indeed  many  adults  and  high  school 
students  have  for  years  had  limited  pro- 
ficiency in  mathematics,  and  that  the  war 
has  served  only  to  highlight  the  evils  of  a 
long-standing  condition.  It  could  be  argued 
further  that,  had  Army  inductees  been 
taught  their  mathematics  in  the  elemen- 
tary school  and  in  the  junior  high  school 

3  It  should  be  emphasized  that  many  enlisted 
men  go  on  for  specialized  (  raining  which  calls  for 
more  mathematics  than  is  outlined  in  this  re- 
port. These  men  can  profit  by  as  much  of  the 
sequential  work  in  mathematics  as  they  can 
master. 

4  Tlicsc  data  were  furnished  by  !  lie  Person- 
nel Research  Section  of  the  Classification  and 
Replacement  Branch  of  The  Adjutant  General's 
Office.  The  poor  show  in^  cannot  be  dismissed  on 
the  ground  that  these  inductees  had   merely 

"forgotten"  their  mathematics  because  they  had 
not  "used"  it  for  some  years. 


as  mathematics  should  be  taught,  the 
present  situation  would  not  be  so  critical, 
and  the  task  of  preparing  inductees  for 
Army  service  would  be  relatively  easy.  All 
these  arguments  can  be  conceded.  At  the 
same  time,  these  arguments  do  not  lessen, 
rather  they  enhance  the  urgency  of  doing 
something  positive  and  of  doing  it  im- 
mediately. As  will  be  made  amply  clear, 
this  task  is  not  a  simple  one. 

It  is  in  this  spirit  that  the  committee 
reports  its  findings  and  its  recommenda- 
tions. The  findings  appear  in  the  list  of 
mathematical  items  beginning  en  page  247. 
The  recommendations  appear,  partly  in 
what  follows  at  once,  and  more  completely 
in  the  sections  which  follow  the  list  of 
items.  To  look  ahead  a  bit,  these  later 
recommendations  have  to  do  (1)  with  the 
improvement  of  instruction  in  mathema- 
tics, particularly  in  connection  with  the 
topics  listed,  and  (2)  with  suggestions  for 
setting  up  a  program  in  the  public  schools 
and  elsewhere. 

Nature  of  the  Esbeni  iai.  Mathematics 

Before  the  list  of  mathematical  topics 
is  presented,  it  is  well  to  stale  at  once  what 
this  list  is  and  what  it  is  not. 

(1)  The  list  does  not  constitute  a  course 
in  mathematics.  Neither  the  Army  nor  this 
committee  wishes  to  suggest  a  course  of 
study  to  school  officials  and  teachers.  It  is 
true  that  some  kind  of  course,  lasting  if 
possible  a  full  year  or  more,  is  needed  to 
give  young  men  about  to  enter  the  Army 
the  basic  mathematics  which  they  will 
nerd.  The  responsibility  for  determining 
the  nature  and  details  of  this  course  rests 
with  local  school  authorities. 

(2)  To  repeat  what  has  already  been 
said,  the  topics  listed  here  represent  a 
minimum  of  mathematical  equipment  for 
inductees.  There  is  no  thought  that  only 
the  items  listed  should  be  taught,  and  that 
these  should  be  taught  only  to  the  limils 

suggested.  Nor  is  there  any  thought  of 
asking  capable  students  to  substitute  a 
course  based  on  the  listed  items  for  the 
sequential  mathematics  of  the  senior  high 
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school.  For  those  not  taking  such  courses, 
instruction  in  the  essential  mathematics 
listed  should  be  carried  as  far  as  time  per- 
mits. And  there  are  other  mathematical 
concepts  and  skills,  not  found  to  be  part 
of  the  necessary  minimum  equipment,  but 
almost  certainly  valuable  in  the  Army,  on 
which  instruction  might  well  be  offered. 

(3)  This  report  is  an  extension  of  the 
report  of  the  earlier  U.  S.  Office  of  Educa- 
tion Mathematics  Committee.  The  present 
report  supplements  the  first  one  by  ampli- 
fying the  suggestions  offered  for  the  lower 
levels  of  mathematics  as  represented  in  the 
Special  One-Year  Course. 

(4)  The  topics  are  appropriate  objec- 
tives of  instruction  for  all  young  men 
about  to  enter  the  Army,  regardless  of 
whether  they  are  in  school  or  have  left, 
and,  if  in  school,  regardless  of  the  grade 
in  which  they  may  be  found.  For  this 
reason  the  list  should  supply  guidance  for 
officials  and  teachers  of  special  classes 
(night  classes,  extension  courses)  as 
well  as  for  officials  and  teachers  in  the 
schools. 

(5)  It  is  a  fallacy  to  assume  that  enroll- 
ment in  advanced  high  school  courses  in 
mathematics  assures  proficiency  in  the 
minimum  essentials  listed  in  this  report. 
Ample  evidence  in  the  Army  and  in  civilian 
life  shows  that  the  study  of  algebra  and 
geometry  does  not  guarantee  the  main- 
tenance of  lower-order  mathematical  abili- 
ties and  knowledge.  On  this  account, 
school  officials  and  teachers  should  take 
steps  to  see  whether  students  taking  ad- 
vanced mathematics  possess  the  needed 
minimum  essentials  and  to  teach  whatever 
may  be  necessary.  It  should  be  noted  in 
this  connection  that  the  earlier  report 
already  referred  to  suggested  changes  in 
the  sequential  courses  to  give  time  for 
much  of  the  material  of  the  present  report. 

(6)  This  report  is  not  without  signifi- 
cance for  instruction  in  mathematics  in 
the  elementary  school.  To  the  extent  that 
the  proposed  special  program  is  made 
necessary  for  deficiencies  in  earlier  learn- 
ing, it  will  be  made  unnecessary  as  soon 


as  instruction  at  lower  points  in  the  grades 
is  improved.  Teachers  of  the  elementary 
grades  are  therefore  urged  to  study  care- 
fully the  recommendations  in  the  section 
beginning  on  page  247. 

(7)  This  report  does  not  sacrifice  general 
education  to  the  particular  needs  of  the 
Army.  Every  mathematical  item  in  the 
list  given,  can  be  justified  in  terms  of 
general  education. 

(8)  The  casual  reader  of  this  report  can 
easily  oversimplify  the  educational  prob- 
lem with  respect  to  the  needed  program  of 
instruction.  He  will  certainly  do  so  if  he 
disregards  the  evidence  and  assumes  that 
his  students  possess  the  minimum  mathe- 
matical essentials  recommended.  He  will 
also  certainly  oversimplify  the  problem  if 
he  thinks  of  the  essentials  listed  purely  in 
terms  of  mechanical,  paper-and-pencil 
computation.  Proficiency  in  computation 
is  of  course  necessary,  but  it  should  not  be 
mere  mechanical  proficiency.  Much  more 
than  computational  competence  is  called 
for. 

On  this  last  point  the  testimony  of  train- 
ing officers  is  unequivocal.  They  say  that 
many  enlisted  men,  even  those  who  seem 
to  be  able  to  obtain  correct  answers  in 
abstract  computation,  are  unable  to  think 
quantitatively.  That  is  to  say,  they  cannot 
use  in  practical  situations  even  the  limited 
skills  which  they  possess. 

The  implications  of  this  charge  (and  it 
was  universal)  are  unmistakable,  and  they 
cannot  be  disregarded.  What  is  needed  is 
a  reorientation,  a  change  of  emphasis,  in 
instruction.  Computation  has  too  often 
been  stressed,  and  accurate,  skilled  think- 
ing in  concrete  quantitative  situations  has 
been  minimized.  Many  students  have  ac- 
quired tricks  with  numbers  which  have 
proven  valueless  under  conditions  of  use. 
Meanwhile  two  aspects  of  mathematical 
learning  have  suffered,  namely,  (a)  under- 
standing and  (b)  experience  in  applica- 
tion. An  inductee  understands  when  he  has 
acquired  the  meanings  which  give  system, 
order,  and  logic  to  mathematics, — when, 
for  example,  he  knows  the  functions  of  the 
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fundamental  operations  and  knows  when 
to  use  them  and  why  they  affect  numbers 
as  they  do.  He  has  had  the  requisite  ex- 
perience in  application  when  his  learning 
has  included  many  occasions  in  which  he 
has  successfully  put  to  use  his  mathemati- 
cal training  in  situations  which  are  signifi- 
cant to  him. 

It  is  hoped  that  this  report  may  help  to 
establish  correct  balance  among  the  vari- 
ous aspects  of  instruction ;  and  it  is  for  this 
reason  that  half  the  space  in  this  state- 
ment has  been  reserved  for  suggestions 
respecting  instruction  on  the  listed  mathe- 
matical essentials. 

(9)  It  follows  from  all  that  has  been  said 
that  refresher  courses  in  the  high  school 
and  elsewhere  are  not  the  sole  remedy  for 
the  present  emergency.  Such  courses  may 
only  restore  former  skills  which  are  inade- 
quate for  Army  needs  and  for  the  demands 
of  civilian  life.  Instead,  young  men  about 
to  enter  the  Army  must  be  taught  some- 
thing which  heretofore  has  not  often 
enough  been  taught,  namely,  the  ability  to 
meet  quantitative  problems  effectively, 
confidently,  and  sensibly.  They  must  be 
able  (a)  to  identify  the  quantitative  as- 
pects of  the  situations  which  confront 
them,  (b)  to  deal  with  these  situations  by 
approximation  and  estimation  when  com- 
putation is  not  required,  (c)  to  recognize 
and  use  the  simpler  symbolism  of  mathe- 
matics, (d)  to  tell  when  and  how  math- 
ematical symbolism,  concepts,  and  proc- 
esses are  to  be  employed,  and  (e)  to 
compute  accurately,  quickly,  and  intelli- 
gently when  computation  is  called  for. 
Courses  with  objectives  less  ambitious 
than  these  are  of  limited  value. 

Findings  with  Respect  to 
Mathematical  Needs 

Some  explanation  is  required  for  the 

check  list  which  was  used  by  members  of 
the  committee  in  their  visits  to  Army 
camps.  The  items  dealt  with  mathematical 
skills,  concepts,  and  relationships  as  well 
as  with  memorized  formulas  and  rules; 
they  covered  the  fields  of  arithmetic,  and 


the  simpler  aspects  of  algebra,  geometiy, 
and  trigonometry.  With  main-  of  the 
items  an  example  was  given  to  set  a  work- 
ing level  of  difficulty.  Only  the  uses  ofi 
mathematics  in  the  thirteen  weeks  of  basic 
training  given  to  all  inductees  were  to  be 
recorded.  The  needs  of  candidates  for  of- 
ficer training,  and  of  specialists  whose  re- 
quirements in  mathematics  might  be  con- 
siderably more  than  those  outlined  in  the 
check  list,  were  not  included  in  the  inves- 
tigation. 

A  total  of  one  hundred  seven ty-cigl.t 
instructors  actuall}'  engaged  in  teaching 
inductees  filled  out  the  check  list.  They 
were  asked  to  do  four  things:  (1)  to  mark 
each  item  as  of  frequent,  occasional,  or  rare 
use;  (2)  to  classify  the  examples  given  as  of 
less,  the  same,  or  greater  difficulty  thai 
inductees  would  actually  need;  (3)  to  fur 
nish  practical  examples  of  how  the  mat  he 
matical  items  listed  are  used;  and  (4)  to 
report  on  mathematical  needs  not  covered 
in  the  list.  Each  instructor  was  advised 
before  marking  the  check  list  to  be  con 
cerned  only  with  the  mathematical  needs 
in  his  own  particular  field  of  instruction, 
not  with  his  philosophy  about  needs  in 
general. 

The  results  of  the  marking  of  the  cheek 
list  are  summarized,  examples  are  given  of 
those  practical  uses  which  are  not  too  tech 
nical,  and  the  limits  of  difficulty  for  most 
items  are  stated  in  the  outline  which  fol 
lows.  It  will  be  seen  that,  in  general,  these 
limits  are  expressed  in  terms  of  competen- 
cies to  perform  certain  tasks.  This  is  one 
reason  why  the  resulting  outline  of  ma  the 
matical  needs  cannot  be  considered  a 
course  of  study. 

In  selecting  from  the  items  on  the  check 
list  those  which  should  be  included  in  the 
content  of  essential  mathematics,  at  ten 
tion  was  given  first  of  all  to  frequency  of 
use.  On  this  basis  a  number  of  the  items 
had  obviously  to  be  rejected.  They  oc- 
curred so  seldom  that,  it  was  felt,  instruc- 
tion on  them  might  properly  be  left  to  the 
Army  branches  concerned. 

Rut  it  soon  became  apparent  thai  fre- 
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uiency  of  use  alone  was  not  a  sufficient 
)asis  for  rejecting  or  including  an  item.  In 
nany  cases,  an  item  which  was  indicated 
is  rarely  used  might  still  be  of  funda- 
mental importance  and  necessary.  For  ex- 
ample, an  inductee  assigned  to  the  En- 
gineer Corps  might  not,  for  a  considerable 
oeriod,  have  to  aid  in  constructing  a 
oridge.  But  when  he  did,  he  should  know 
aow  to  constiuct,  on  the  shore,  a  perpen- 
dicular to  the  line  of  the  bridge.  Again  a 
»pply  clerk  may  spend  most  of  his  time 
issuing  supplies.  But  at  regular  intervals 
tie  must  do  paper  work  that  may  involve 
adding  rather  long  columns  of  figures, 
multiplying  and  dividing  with  decimals, 
and  using  fractions  and  per  cents.  While 
this  part  of  his  work  is  done  only  rarely 
or  occasionally,  he  cannot  be  a  good  supply 
clerk  unless  he  is  proficient  in  these  uses 
of  mathematics.  In  cases  of  this  kind, 
items  were  retained  because  of  their  crucial 
value  in  spite  of  the  relative  infrequency 
of  their  use. 

Outline  of  Essential  Mathematics 
for  Minimum  Army  Needs 

A.  Reading  and  Writing  Arithmetical 
Symbols 

1.  Whole  numbers  (to  six  digits). 

Serial  numbers  on  identification  tags 

and  rifles  contain  as  many  as  eight 

digits. 

Used  in  reading  stock  lists,  equipment 

numbers,  speedometer  mileage,  radio 

frequencies,  blueprints. 

2.  Common  fractions  (denominators  of 
powers  of  2  through  64;  3,  5,  6,  10, 
and  12). 

Fractions  with  denominators  in  the 
ten-thousands  are  frequently  used  in 
map  reading. 

Used  in  indicating  parts  of  an  hour,  a 
mile;  sizes  of  wrenches,  bolts,  nuts, 
drills;  reading  the  carpenter's  square. 

3.  Decimal  fractions  (to  three  places). 
In  machine  work  it  is  sometimes  neces- 
sary to  read  micrometer  calipers  to 
ten-thousandths. 

Used  in  indicating  specific  gravity  of 
batteries;  setting  up  correct  frequen- 
cies in  kilocycles;  expressing  caliber  of 
projectiles;  measuring  spark  plug  gaps, 
valve  clearances. 


4.  Percents(tol00%). 

In  certain  instances  per  cents  less  than 
1%  are  used  to  indicate  composition  of 
metals  and  the  proportions  of  chemi- 
cals in  solutions. 

The  fractional  equivalents  of  the 
dozen  or  so  commoner  per  cents  should 
be  memorized. 

Used  in  indicating  per  cent  of  men 
assigned  to  details,  apportionment  of 
pay,  proportions  of  ingredients  in  mix- 
tures such  as  insecticides. 

B.  Counting 

5.  Counting  by  l's,  2's,  5's,  and  10's  (to 
500). 

Used  in  counting  off  in  the  squad  and 
in  infantry  drill;  counting  automotive 
units;  pacing  for  determining  dis- 
tances; cranking  heavy  tank  engines; 
counting  number  of  men  for  mess. 

C.  Operations  with  Whole  Numbers 

6.  Addition  (columns  of  not  more  than 
five  addends  of  three  digits  each,  and 
shorter  columns  of  not  more  than  six 
digits). 

Stock,  mess,  and  supply  clerks  need  to 
add  much  longer  columns  and  to  add 
short  columns  of  numbers  of  more  than 
six  digits. 

Used  in  determining  daily  mileage  for 
reports,  amount  of  ammunition  and 
materials  consumed,  total  circuit  re- 
sistance, total  number  of  men. 

7.  Subtraction  (numbers  of  not  more 
than  six  digits). 

Used  in  reading  map  grids;  determin- 
ing directions;  computing  distances; 
determining  the  age  of  parachutes  and 
pneumatic  equipment  in  order  to 
check  their  safety. 

8.  Multiplication  (numbers  of  four  digits 
by  numbers  of  two  digits). 
Calculation  of  total  amount  of  rations, 
ammunition,   and   company   supplies 
involves  larger  numbers. 

Used  in  finding  distances  when  time 
and  rate  are  given;  keeping  personal 
budgets;  figuring  costs;  substituting  in 
orientation  formulas. 

9.  Division  (numbers  of  four  digits  di- 
vided by  numbers  of  two  digits). 
Division  of  numbers  of  six  digits  is 
used  in  dealing  with  radio  frequen- 
cies; reduction  of  map  scales;  estima- 
tion of  quantities  of  materials  in  con- 
crete construction. 

Used  in  determining  direction  and  ele- 
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vation  of  sight;  rationing  of  supplies 
and  ammunition;  changing  units  of 
measure  as  from  inches  to  feet. 

D.  Operations  with  Common  Fractions 
(Denominators  limited  as  in  2  above) 

10.  Addition. 

Used  in  determining  over-all  dimen- 
sions from  blueprints;  computing  total 
demolition  charges;  calculating  seam 
allowances. 

11.  Subtraction. 

Used  in  blueprint  reading;  finding  tap 
and  die  sizes;  calculating  depth  of  cut 
in  machine  work. 

12.  Multiplication. 

Used  in  determining  amounts  of  in- 
gredients in  mixtures;  finding  weight 
of  castings;  calculating  total  weight  of 
rivets  for  repairs. 

13.  Division. 

Used  in  solving  electrical  problems  in- 
volving Ohm's  Law;  calculating  tub- 
ing lay-outs;  making  switchboard  in- 
stallations. 

E.  Operations  with  Decimal  Fractions 
(Denominators  limited  as  in  3  above) 

14.  Addition. 

Used  in  finding  total  money  value  of 
rations  (to  thousandths  of  a  cent); 
adding  currents  in  legs  of  circuits. 

15.  Subtraction. 

Used  in  determining  mileage  from 
speedometer  readings;  checking  air- 
craft specifications;  machine  shop 
work. 

16.  Multiplication. 

Used  in  finding  correct  frequencies  in 
electrical  work;  windage  determina- 
tion. 

17.  Division. 

Used  in  making  switchboard  adjust- 
ments; determining  costs;  laying  out 
rivet  patterns. 

F.  Part-Whole  Relationships,  with  com- 
mon fractions,  decimal  fractions,  and 
per  cents 

18.  Finding  part  of  a  quantity. 

Used  in  making  pay  deductions;  de- 
termining amounts  to  be  mixed  in  in- 
secticides, in  cooking,  in  mixing  con- 
crete; computing  dial  settings;  finding 
part  of  supplies  to  be  drawn;  deter- 
mining number  of  parachutes  to  be 
kept  packed  in  accordance  with  a 
fixed  percentage. 


19.  Finding  what  part  one  number  is  of 
another. 

Used  in  finding  speeds  when  different- 
sized  pulleys  or  gears  are  used,  out- 
puts of  transformers;  determining 
slopes  in  setting  grade  stakes,  the  por- 
tion of  a  company  that  qualify  in 
marksmanship. 

20.  Finding  a  number,  given  a  part  and  its 
relative  size. 

Used  in  calculating  amount  of  product 
in  Army  baking  operations. 

G.  Ratio  and  Proportion 

21.  Understanding  basic  idea. 

Used  in  statements  of  concrete  mix- 
tures, relative  speeds  and  feeds,  fuel 
mixtures. 

22.  Solving  problems. 

Used  in  finding  scales  in  aerial  photo- 
graphs; calculating  speeds  when  dif- 
ferent sizes  of  pulleys  or  gears  are 
used;  figuring  slopes. 

H.  Powers  and  Roots 

23.  Finding  powers  (squares  and  cubes). 
Used  in  solving  formulas. 

24.  Finding  squares  and  square  roots  from 
tables. 

Used  in  calculating  sides  of  right  tri- 
angles and  diagonals  of  rectangles. 

I.  Graphs  and  Maps 

25.  Understanding  grids  and  scales. 
Knowledge  of  the  fact  that  the 
numerator  of  a  representative  fraction 
(R.F.)  is  a  distance  on  the  map  and 
that  the  denominator  is  the  distance 
on  the  ground  is  necessary  in  map 
reading. 

Such  scales  as  1/20,000,  1/62,500,  and 
1  inch  =  1  mile  are  commonly  found  on 
military  maps. 

26.  Determining  directions  from  a  map. 
Used  in  determining  direction  of  travel 
to  reach  an  objective;  orienting  one's 
own  position;  determining  direction  in 
heavy  gun  fire. 

27.  Interpreting  maps  and  graphs. 
Used  in  discovering  the  location  of 
artillery,  the  Command  post,  hostile 
forces;  determining  the  height  of 
points  on  a  terrain  (from  a  map  show- 
ing contour  lines);  scouting  and  re- 
connaissance; radio  and  signal  com- 
munication. 

28.  Making  graphs  and  maps. 
The  enlisted  man  is  not  commonly  re- 
quired to  make  maps  and  graphs,  ex- 
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cept  for  rough  sketches,  but  experi- 
ence in  making  them  is  essential  to 
proper  understanding. 

J.  Tables 

29.  Reading  from  tables. 
Reading  to  the  nearest  tabulated  fig- 
ure is  all  that  is  usually  required. 
Used  in  finding  the  angle  of  elevation 
for  an  artillery  piece  from  firing  tables; 
making  corrections  for  windage;  deter- 
mining type  of  ammunition;  finding 
strength  of  materials,  fractional  equiv- 
alents; converting  measurements. 

K.  Formulas  and  Equations 

30.  Understanding  of  simple  symbolism  of 
algebra,  such  as  a,  K,  a2,  b3,  y/a,  a2,  w. 
Used  in  practically  all  branches  of  the 
armed  services. 

31.  Simple  formulas  to  be  memorized: 
area  of  circle,  triangle,  rectangle;  vol- 
ume of  cylinder,  rectangular  solid ;  dis- 
tance, rate,  and  time. 

Less  used  are  the  formulas  for  area  of  a 
parallelogram  and  of  a  trapezoid,  and 
for  conversion  of  temperature  readings 
between  Fahrenheit  and  Centigrade. 

32.  Substitution  in  simple  formulas. 
Used  in  such  formulas  as  those  listed 
in  31  and  others  as: 

N  —  \  A  (demolition  of  a  steel  beam); 

-^-=-^-+-5-+-^-  (total  resistance  of 
Kt     tl\     ix%     Kz 

three  conductors  in  parallel). 
Besides  these  simple  formulas  others 
of  a  greater  degree  of  complexity  are 
widely  used  in  some  branches  of  the 
service.  For  example,  the  demolition 
formula: 

N  =  R3KC  plus  a  per  cent  of  JV  de- 
pending upon  the  size  of  N. 

33.  Solution  of  simple  equations,  such  as : 

3n  =  6  2n  — 3  =  7 

n+3  =  6  2rc+3=7 

n  —  3  =  6 

S  =  6 


These  equations  usually  result  from 
substitutions  in  formulas. 

L.  Positive  and  Negative 
Numbers 

34.  Symbolism  and  meaning. 

Used  in  indicating  direction  of  flow  of 


both  alternating  and  direct  current; 
machine  gun  firing  tables;  angle  of 
sight  instruments;  calculating  data  for 
range  cards  on  machine  guns;  deter- 
mining direction;  designating  storage 
battery  terminals. 

M.  Measurement,  including  understand- 
ing of  basic  units 

35.  Length,  weight,  area,  and  volume. 

In  many  branches  there  is  necessity 
for  performing  the  fundamental  opera- 
tions with  denominate  numbers. 
Used  in  determining  area  of  fire,  stor- 
age tank  capacity,  firing  tensions,  load 
limits;  placing  poles  in  field  wire  com- 
munications. 

36.  Temperature  (C  and  F),  angles  (de- 
grees, minutes,  and  seconds),  time  (24- 
hour  clock). 

Temperature  measurement  is  used  in 
determining  tension  for  a  wire,  condi- 
tion of  engines,  condition  of  patients; 
angles  are  used  in  machine  shop  work, 
machine  gun  and  mortar  firing,  map 
reading;  determining  the  number  of 
degrees  of  revolution  of  a  rotating 
shaft.  The  Army  uses  the  24-hour 
clock. 

37.  Metric  system  with  simple  equiva- 
lents. 

Used  in  medical  measurements;  radio 
repair;  designating  gun  caliber,  dis- 
pensary supplies. 

38.  Measuring  instruments. 

Compass  is  used  in  determining  direc- 
tions; tape  and  rule  are  used  in  meas- 
uring lengths;  protractor  and  compass 
are  used  in  map  reading;  transit  is  used 
in  road  building  and  communications 
construction;  calipers  and  dividers  are 
used  in  the  machine  shop;  steel  square 
and  level  are  used  in  carpentry;  scales 
are  used  in  measurement  of  weight. 

39.  Limits  of  accuracy  or  tolerances. 
These  range  from  the  precise  measure- 
ments in  the  machine  shop,  through 
the  tolerances  found  in  adjusting 
weapons,  to  the  fairly  rough  estimates 
of  road  overhead  clearances. 

Used  in  measuring  spark  plug  and 
breaker  point  gaps. 

40.  Estimation. 

Load  that  a  bridge  will  bear,  weight  of 
a  load  on  a  truck,  number  of  men  in  a 
group,  height  of  aircraft,  distance  in 
scouting,  range  for  firing,  distance 
marched,  speed  of  vehicles. 
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X.  Geometric  Concepts 

41.  Point;  straight,  curved,  horizontal, 
vertical,  oblique,  parallel,  and  perpen- 
dicular lines;  angle;  and  slope. 

Used  in  technique  of  fire;  simple  me- 
chanical drawing  and  blueprint  read- 
ing; map  reading;  setting  the  grade  of 
a  road. 

42.  Triangle  (right,  scalene,  isosceles,  and 
equilateral),  parallelogram  (square 
and  rectangle),  trapezoid,  circle,  el- 
lipse, and  regular  polygon;  prism,  cyl- 
inder, cone,  and  sphere. 

Used  in  cone  of  fire;  aiming  circle; 
machine  cams;  cylindrical  drums;  op- 
tical instruments;  construction. 

43.  Similarity. 

Used  in  relationships  among  automo- 
tive parts;  pattern  making;  recogni- 
tion of  airplanes  in  flight. 

O.  Drawing  and  Construction 

44.  Use  of  ruler  graduated  in  32ds  and  in 
lOths  of  an  inch,  and  in  millimeters;  of 
compasses  to  construct  circles;  of  pro- 
tractors to  measure  and  to  draw 
angles. 

Used  in  preparation  of  parts  for  weld- 
ing; radio  repair;  pattern  making;  lay- 
ing out  range  charts;  determining  azi- 
muths. 

45.  Construction  of  a  perpendicular  to  a 
line. 

Used  in  construction  of  bridges;  ma- 
chine shop  work;  the  thrust-line  sys- 
tem of  establishing  a  rendezvous;  blue- 
print reading. 

46.  Understanding  of  views  of  a  simple  ob- 
ject as  given  in  a  scale  drawing,  blue- 
print, or  sketch. 

Used  in  fabrication  of  materials;  mo- 
tor mechanics;  functioning  of  rifle; 
troop  tactics;  blueprint  reading. 

47.  Knowledge  of  the  3-4-5  relation  of  the 
sides  of  a  right  triangle. 

Used  in  carpentry;  sighting  mortals. 

P.  Miscellaneous 

48.  Averages:  mean,  median,  and  mode. 
Used  in  calculation  of  average  rations, 
average    marksmanship    scores;    con- 
structing a  pace  scale;  Medical  Corps 
statistics. 

49.  Rounding  numbers. 

Used  in  a  very  great  variety  of  calcula- 
tions. 


General  Suggestions  with 
Respect  to  Instruction 

Point  of  Yiew 

The  Army  needs  enlisted  men  who  have 
practical  abilities  in  mathematics.  So  do 
the  affairs  of  civil  life.  Moreover,  the  levels 
of  mathematical  ability  which  meet  mini- 
mum Army  needs  for  its  enlisted  men  are 
relatively  simple — essentially  elementary 
school  arithmetic  and  the  less  complicated 
concepts  and  skills  of  algebra  and  geome- 
try. These  facts  emerged  time  and  time 
again  from  interviews  with  training  officers 
and  from  the  check  lists.  If  these  facts 
have  been  stated  more  than  once  before  in 
this  report,  they  are  repeated  because 
they  need  to  be  repeated. 

The  public  schools  have  not  always  de- 
veloped the  kinds  of  practical  mathemati- 
cal ability  which  are  desirable  both  in  the 
Army  and  in  civil  life.  Instead,  the  mathe- 
matics period  has  too  often  been  devoted 
to  the  development  of  skill  in  abstract 
computation.  As  a  result  the  Army  finds 
that  many  enlisted  men  who  have  had  con- 
siderable work  in  mathematics  are  virtu- 
ally helpless  in  practical  quantitative  situ- 
ations. For  example,  men  who  in  the 
geometry  class  may  have  skillfull}'  used 
the  Pythagorean  Theorem  fail  to  see  its 
applicability  and  value  in  erecting  the 
corner  studs  of  barracks. 

Almost  all  inductees  will  have  had  sev- 
eral years  of  school  arithmetic.  Hence,  the 
needed  course  in  mathematics  will  be  in 
part  remedial  in  character.  But  this  fact 
is  by  no  means  an  unmixed  blessing,  for 
among  the  consequences  of  traditional 
courses  may  be  attitudes  of  indifference 
and  even  of  hostility,  misunderstandings, 
faulty  habits,  and  ineffective  procedures, 
all  of  which  must  be  overcome  before  ma- 
terial progress  of  a  positive  kind  can  be 
undertaken.  Furthermore,  the  instruc- 
tional task  is  made  more,  rather  than  less, 
exacting  by  reason  of  the  fact  that  the 
content  must  be  useful.  The  truth  of  the 
statement  and  its  implications  for  instruc- 
tion may  not  be  evident  at  first  glance. 
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Points  of  Emphasis 
Remedial  instruction. 

Responsibility  for  remedial  instruction 
in  arithmetic  lies  with  the  teacher  of  sec- 
ondary mathematics.  The  same  responsi- 
bility, as  a  matter  of  fact,  has  always  lain 
with  the  teacher  of  secondary  mathe- 
matics, though  he  has  not  been  inclined  to 
accept  it.  He  may  have  acted  on  the  as- 
sumption that  no  such  remedial  instruc- 
tion is  necessary;  or  on  the  assumption 
that,  if  it  is  necessary,  it  should  be  some- 
one else's  job;  or  on  the  assumption  that  if 
his  students,  with  or  without  arithmetical 
competence,  can  be  successful  in  the  se- 
quential mathematics  courses,  his  obliga- 
tion is  met.  The  present  emergency  invali- 
dates all  these  assumptions,  as  indeed  they 
would  long  since  have  been  invalidated  if 
we  had  but  evaluated  sensibly  the  conse- 
quences of  arithmetical  illiteracy  in  per- 
sonal and  social  terms.  Be  that  as  it  may, 
intelligent  mastery  of  arithmetic  is  now 
recognized  for  its  importance,  and  to  the 
extent  that  it  is  not  in  the  possession  of 
pre-inductees,  they  must  be  aided  to  ac- 
quire it. 

The  usual  program  of  remedial  instruc- 
tion, which  is  merely  to  assign  more  prac- 
tice of  the  previously  ineffective  types, 
must  be  abandoned;  it  does  not  meet  the 
need.  The  teacher  of  secondaiy  mathe- 
matics must  be  genuinely  anxious  to  diag- 
nose arithmetical  deficiency  (and  mathe- 
matical deficiency  in  general)  as  the  first 
step.  If  the  student  cannot  correctly  add 
columns  of  two-  and  three-digit  numbers, 
the  teacher  needs  to  know  why.  Perhaps 
the  student  has  never  learned  to  add,  rely- 
ing upon  simple  counting  to  satisfy  his 
needs;  or,  perhaps  he  is  deficient  in  addi- 
tion merely  because  he  does  not  know  the 
addition  facts  as  well  as  he  should.  If  the 
student  adds  \  and  \  and  gets  f ,  again  the 
teacher  needs  to  know  why  before  under- 
taking remedial  instruction.  Perhaps  the 
student  fails  utterly  to  understand  frac- 
tional values;  or,  perhaps  he  understands 
such  values  but  does  not  use  them  in  com- 


putation, substituting  purely  mechanical 
procedures.  It  should  be  obvious  that  the 
particular  form  which  remedial  treatment 
will  take  is  directly  dependent  upon  the 
type  of  deficiency  which  is  to  be  corrected. 

New  Concepts. 

But  the  course  in  essential  mathematics 
should  include  more  than  remedial  work, 
whether  arithmetical  or  otherwise.  It 
should  include  the  development  of  new 
concepts  (or  concepts  so  incompletely  de- 
veloped in  the  past  that  the  adjective 
"new"  is  warranted)  and  the  provision  of 
many  and  varied  experiences  in  applying 
what  is  learned. 

Procedures  for  teaching  new  concepts 
may  be  illustrated  by  using  here  a  single 
example,  namely,  the  development  of  con- 
cepts of  units  of  number.  This  one  illus- 
tration will  serve  because  the  course  of 
learning  concepts  in  this  area  is  truly  typi- 
cal of  concept  development  in  mathe- 
matical areas  generally. 

The  learner's  beginnings  with  units  of 
number  are  concrete.  The  smaller  numbers 
first  take  on  meaning  because  they  are 
represented  by  groups  of  objects  which 
can  be  readily  counted  and  otherwise  ma- 
nipulated. Continued  experience,  particu- 
larly if  that  experience  be  with  different 
objects,  different  groupings,  and  for  differ- 
ent purposes,  eventually  frees  the  concepts 
of  the  smaller  numbers  from  their  de- 
pendence upon  particular  details  and 
makes  the  freed  concepts  available  for 
relatively  abstract  thinking. 

But  direct  sense  experience  has  its  limi- 
tations when  it  comes  to  learning  the 
meaning  of  larger  numbers.  We  commonly 
count  to  determine  the  precise  number  of 
perhaps  twenty -five  or  fewer  objects,  but 
rarely  do  so  to  determine  a  number  of  a 
hundred  or  a  thousand  objects,  to  say 
nothing  of  ten  thousand,  a  hundred 
thousand,  or  a  million.  To  have  any  under- 
standing of  these  large  numbers  we  must 
utilize  something  other  than  direct  sense 
experience. 
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That  "something"  is  available  in  the 
smaller  groups  of  number  which  have  al- 
ready been  acquired,  such  as  groups  of  2, 
5,  and  10.  Knowing  that  25  is  five  5's, 
that  42  is  six  7's,  and  that  72  is  eight  9's, 
we  can  understand  25,  42,  and  72  without 
the  necessity  always  of  assembling  piles  of 
objects  and  laboriously  counting  to  find 
totals.  The  smaller  groups  thus  serve  to 
carry  us  beyond  the  limits  of  direct  experi- 
ence, but  they  could  not  do  so,  were  they 
not  themselves  based  upon  direct  ex- 
perience to  give  them  meaning. 

Since  our  number  system  is  decimal  in 
character,  the  multiples  of  10  naturally 
enter  into  an  understanding  of  larger 
numbers  with  values  far  beyond  those 
sensed  by  the  average  person.  For  exam- 
ple, the  number  8543  may  be  thought  of  as 
85  hundreds,  4  tens,  and  3  ones;  and  this 
reconstruction  of  the  number  makes  it 
sensible  to  whoever  really  understands  a 
hundred  even  though  he  cannot  compre- 
hend a  thousand.  Or,  the  same  number 
may  be  thought  of  as  8  thousands  (with  10 
hundreds  in  each  thousand),  plus  5  hun- 
dreds, and  43.  And  as  the  individual  gains 
further  number  knowledge,  even  larger 
numbers  take  on  new  meanings.  For  ex- 
ample, he  may  think  of  751,823  as  about 
f  of  a  million;  of  a  million,  as  about  1000 
thousand.  None  of  us  has  experienced  a 
million  directly  and  concretely;  but  all  of 
us,  by  making  use  of  multiples  of  smaller 
units,  understand  something  of  the  mean- 
ing of  a  million,  an  abstraction  which  is  far 
removed  from  direct  sense  experience. 

The  foregoing  paragraphs  on  units  of 
numbers  then,  illustrate  the  complexity  of 
the  instructional  task  involved  in  devel- 
oping mathematical  sense,— they  illus- 
trate its  complexity  and  at  the  same  time 
suggest  the  general  pattern  which  instruc- 
tion must  take  in  order  to  achieve  the 
goal  set.  The  movement  is  from  concrete 
(where  the  meaning  is  most  easily  appre- 
hended) to  the  abstract  (where  the  idea 
or  skill  is  freed  of  its  particularized  con- 
tent)   and    back    again     to    the    concrete 

(where  the  freed  idea  and  skill  can  be  ap- 


plied usefully).  To  the  extent  possible 
within  limited  space  this  movement  will 
be  apparent  in  the  sections  which  follow, 
where  suggestions  are  offered  for  teaching 
the  minimum  mathematical  topics. 

Applications. 

In  this  section  two  special  responsibil- 
ities in  the  teaching  of  essential  mathe- 
matics have  been  discussed:  (1)  the 
teacher  must  provide  for  remedial  instruc 
tion  based  upon  real  diagnosis  of  short 
comings  in  previously  taught  skills,  and 
(2)  he  must  undertake  to  develop  new 
mathematical  concepts.  He  has  still  an- 
other task :  (3)  he  must  provide  ample  ex- 
periences in  application.  From  the  stand 
point  of  learning,  this  third  task  completes 
the  cycle  which  has  just  been  mentioned, 
from  concrete  to  abstract  and  back  again 
to  concrete.  "Back  again  to  concrete" 
means  use  in  practical  situations.  It  is  not 
uncommon  to  use  concrete  visual  and 
other  sensory  aids  to  derive  the  formula  for 
the  area  of  a  circle  by  dividing  circles  into 
equal  sectors.  This  procedure,  which  is 
wholly  admirable,  serves  to  develop  the 
abstract  idea  from  concrete  experience.  It 
is  less  common  in  instruction,  however,  to 
take  the  next  step  and  have  students  apply 
their  abstract  knowledge  to  new  concrete 
(practical)  situations.  In  the  example  here 
under  discussion,  it  is  less  common  to  have 
students  actually  determine  the  area  of 
the  base  of  a  cylinder,  preliminary  to  de- 
termining its  volume,  by  measuring  a  cyl- 
inder directly  to  ascertain  the  elements  for 
the  mathematical  formula.  Yet,  without 
this  experience  in  application,  knowledge 
of  the  formula  cannot  guarantee  ability  to 
use  the  formula  as  it  is  used  in  Army  and 
civilian  life. 

Again,  it  is  not  uncommon  to  develop 
the  concept  of  a  mile  by  stating  that  it  is 
a  distance  equivalent  to  5280  feet  (feet 
being  objects  of  direct  sensory  experi- 
ence) and  to  1760  yards  (yards  also  being 
experienced  rather  directly).  Yet  the 
term  mile  can  have  hut  little  meaning  if 
taughl   only  in   this  way;  after  all,  5280 
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:;I'J'!  feet  are  a  great  many  feet,  and  1760  yards 


nil 
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are  a  great  many  yards.  Somewhere  in  the 
teaching  procedure  the  abstract  concept  of 
mile  needs  to  be  checked  against  direct 
experience:  the  student  needs  to  pace  a 
mile,  timing  himself,  and  counting  the 
number  of  paces  required.  He  needs  also 
to  identify  the  distance  of  a  mile  as  that 
between  such-and-such  familiar  objects.  In 
the  absence  of  such  experiences  the  con- 
cept mile  can  scarcely  function  valuably  in 
practical  situations. 

The  purpose  of  the  preceding  several 
paragraphs  has  been  to  suggest  ways  of 
developing  mathematical  sense.  Mathe- 
matical sense  is  what  the  Army  requires, 
and  it  is  what  civilian  life  also  requires  for 
more  effective  adjustment  to  the  quantita- 
tive aspects  of  our  culture.  More  and  more, 
methods  of  instruction  must  tend  toward 
laboratory  procedures.  Such  teaching  pro- 
cedures provide  the  direct  first-hand  ex- 
periences that  will  insure  that  concepts 
and  skills  will  function  in  practical  situa- 
tions. 

Importance  of  meaning. 

Teachers  who  are  not  accustomed  to 
thinking  about  mathematical  instruction 
in  terms  of  meanings  may  raise  one  or 
more  of  several  questions  as  they  continue 
through  the  report.  They  may  ask:  (1) 
"But  I  thought  what  is  wanted  is  a  prac- 
tical course,  and  everywhere  I  encounter 
theory.  How  can  my  course  be  practical  if 
I  teach  all  this  theory?",  or  (2)  "Where  are 
the  proposed  meanings  to  be  taught — in 
the  lower  grades,  or  in  the  junior  and 
senior  high  school,  or  at  both  levels?",  or 
(3)  "Granted  that  these  meanings  are  im- 
portant, can  they  be  taught  even  in  high 
school  to  students  who  are  only  average 
or  sub-average  in  ability?",  or  (4)  "Must 
I  try  to  teach  these  meanings  even  if  it 
means  neglect  of  some  degree  of  computa- 
tional skill,  or  should  I  insure  computa- 
tional skill  first,  giving  such  time  as  re- 
mains to  meanings?" 

These  questions  are  all  pertinent,  and 
they  deserve  answers  even  though  the  an- 


swers must  be  brief  and  somewhat  dog- 
matic. (1)  One  does  not  have  to  become 
theoretical  when  one  discusses  meanings; 
meanings  are  really  practical.  It  has  long 
been  pointed  out  that  skills  cannot  be  used 
intelligently  if  they  are  not  learned  intelli- 
gently. Meanings  function  practically  in 
intelligent  use.  We  can  prepare  the  student 
for  particular  jobs  without  bothering 
much  about  meanings;  but  the  student  so 
prepared  is  helpless  when  the  job  is 
changed.  It  is  meanings  that  are  trans- 
ferred, and  it  is  this  transfer  that  is  essen- 
tial if  the  student  is  to  be  adequately 
equipped  to  face  new  situations.  (2)  The 
proposed  meanings  should  be  taught 
wherever  needed  for  intelligent  learning. 
They  should  certainly  be  taught  in  the 
lower  grades  when  concepts  and  skills  are 
first  introduced,  and  experience  has  shown 
that  they  can  be  taught  at  this  time.  But  if 
these  meanings  have  not  been  acquired  in 
the  lower  grades,  they  become  an  essential 
part  of  mathematics  courses  in  the  junior 
and  senior  high  school.  (3)  It  has  not  yet 
been  demonstrated  that  average  and  some- 
what sub-average  students  cannot  acquire 
the  meanings  discussed  in  this  report.  Cer- 
tainly past  experience  in  this  respect  is  an 
unsafe  guide,  for  in  the  past,  effort  ex- 
pended in  this  direction  has  not  always 
been  continuous  and  expert.  Still,  realism 
requires  us  to  face  the  fact  that  some 
students  may  be  incapable  of  mastering 
the  proposed  meanings.  In  such  cases,  and 
they  should  be  relatively  few,  it  is  prob- 
ably best  to  concentrate  on  computational 
skill.  (4)  Nothing  in  this  report  should  be 
interpreted  as  suggesting  lack  of  concern 
for  computational  skill.  If  the  report  seems 
to  over-stress  meanings  and  understand- 
ing, it  is  only  because  these  mathematical 
objectives  have  been  too  long  under- 
stressed. 

Extent  of  Treatment 

To  treat  adequately  all  the  changes  in 
instruction  which  would  follow  from  what 
has  been  said  would  require  a  textbook,  or 
even  several  textbooks.  No  such  amount 
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of  space  is  available  in  this  report.  It  is 
possible  here  only  to  sample  the  sugges- 
tions which  might  well  be  offered  for  the 
improvement  of  instruction.  Yet,  the  nec- 
essarily brief  and  incomplete  discussions 
of  the  selected  suggestions  are  offered  with 
the  firm  conviction  that,  if  heeded,  the 
recommendations  with  regard  to  teaching 
procedures  will  move  instruction  consider- 
ably closer  to  the  goal.  The  careful  reader 
of  this  report  will  scarcely  be  able  to  miss 
the  general  tenor  and  purpose  of  the  sug- 
gestions, and  the  alert  teacher  will  catch 
the  implications  for  instruction  which  can- 
not be  treated  here. 

Sources  of  Instructional  Material 

Those  responsible  for  the  establishment 
of  courses  in  mathematics  which  will  cover 
the  minimum  essentials  outlined  in  the 
preceding  section  will  be  concerned  with 
the  possibility  of  securing  suitable  instruc- 
tional material.  It  will  be  found  that 
many  of  the  textbooks  in  general  mathe- 
matics made  for  use  in  the  junior  and 
senior  high  school  will  approximately 
cover  the  essentials  listed  previously.  To 
be  satisfactory  for  the  intended  course  the 
text  should  have  a  treatment  of  arithmetic 
(operations  with  whole  numbers,  fractions, 
decimals,  and  per  cents).  It  should  include 
graphs  and  scale  drawing  leading  to  work 
with  maps  and  blue  print  reading;  literal 
numbers  leading  to  simple  formulas  and 
equations;  signed  numbers;  geometric 
concepts,  drawings,  and  constructions; 
keeping  simple  accounts;  and  measure- 
ment. It  should  emphasize  the  practical 
applications  of  mathematics.  It  may  also 
contain  the  uses  of  the  sine,  cosine,  and 
tangent,  and  possibly  measures  of  central 
tendency.  When  the  available  text  does 
not  include  all  of  the  essentials  outlined 
above,  supplementary  material  can  be 
provided    by    the    teacher.    In    any    case, 

whatever  text  is  used,  the  teacher  should 
see  that  the  problem  materia]  is  made  real 
and  practical.  For  this  reason  the  teacher 

should  collect  such  material. 
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Specific  Suggestions  with 
Respect  to  Instruction 

A.  Reading  and  Writing  Arithmetical 
Symbols  (Items  1-4) 

This  topic  may  seem  to  be  rather  ele^ 
mentary  for  pre-inductees.  It  would  be,  if  <' 
only  the  ability  to  read  and  write  abstract  &' 
symbols  without  knowledge  of  their  logical 
structure  and  interrelations  were  the  goal. 
The  purpose,  however,  in  teaching  stu- 
dents to  read  and  write  whole  numbers, 
common  and  decimal  fractions,  and  per  * 
cents  is  to  raise  their  understanding  of  I 
these  symbols  to  a  more  functional  level.  ' 
Instruction  is  needed  which  shows  the  M 
logical  basis  of  such  symbols  and  those  |- 
relations  which  make  for  rich  number  con 
cepts. 

Whole  numbers. 

Number  denotes  quantity  by  a  measur-  , 
ing  off  into  so  many  units.  Although  10  ' 
and  powers  of  10  constitute  the  basic  units 
upon  which  number  is  built,  they  are  not 
the  only  units  which  enter  into  the  com- 
prehension of  number.  Let  the  leader  test 
himself  by  reading  the  following  numbers: 
144,  325,  and  81.  As  he  reads  these  num- 
bers, units  of  12,  of  5  or  25,  and  of  9,  and 
possibly  others  in  addition  to  units  of  10 
and  powers  of  10  occur  to  him.  Probably 
no  two  individuals  would  measure  all  the 
amounts  mentioned  above  by  the  same  set 
of  basic  units.  However,  when  numbers  of 
two  or  more  digits  are  read,  units  of  10 
and  powers  of  10  play  an  increasingly  im- 
portant part.  A  number  such  as  43,642  may 
suggest  40,000  which  in  turn  is  subject  to 
further  interpretation.  Many  opportuni- 
ties present  -  themselves  in  traditional 
courses  in  mathematics  to  enrich  thus 
the  student's  concept   of  number. 

Throughout  this  report  emphasis  is 
placed  upon  the  importance  of  place  value 
(inherent  in  our  number  system)  in  the 
comprehension  and  manipulation  of  num- 
bers. Traditionally,  place  value  has  been 
taught  by  rote  methods,  and  students 
memorize     merely     the    names    of    place 
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alues.  Charts  showing  place  values  ap- 
pear in  most  texts.  Without  accompanying 
istruction  to  make  place  value  meaning- 
il,  these  charts  make  little  contribution 
&  o  understanding.  Since  place  value  de- 
i  ends  upon  powers  of  10,  the  need  for  ex- 
icl  snsive  experience  with  these  units  is  ob- 
al  ious,   experience  which  reveals  decimal 
elationships  in  ascending  and  descending 
rders,  so  that  1000  is  known  as  10  hun- 
reds,  10,000  as  100  hundreds,  1  million  as 
000  thousands,  etc.,  and  similarly,  so  that 
00  is  known  as  1/10  of  1000,   1000  as 
/1000  of  a  million,  10  as  1/100  of  1000, 
nd  the  like. 

'ommon  fractions. 

Students'  difficulties  with  common  frac- 
ions  stem  from  two  sources:  failure  to 
nderstand  the  ideas  which  fractions  ex- 
ress  and  failure  to  see  these  meanings  in 
le  form  of  fractional  notation.  For  exam- 
le,  students  may  not  understand  \  as  an 
xpression  of  ratio  because  they  are  ig- 
norant of  the  concept  of  ratio  or  because 
ley  are  unable  to  see  that  f  is  an  expres- 
on  of  a  ratio. 

We  use  fractions  to  show:  (1)  a  part  or 
arts  of  a  whole  or  of  a  group,  (2)  incli- 
ned division,  and  (3)  ratio.  There  are 
ifferences  enough  among  these  meanings 
nd  uses  to  demand  the  attention  of  the 

acher. 

(1)  The  phrase  "f  of  an  orange"  means 
lat  a  single  orange  has  been  divided  into 
)ur  equal  parts  and  that  three  of  these 
arts  are  under  consideration.  The  de- 
ominator,  4,  tells  the  relative  size  of  the 
arts;  the  numerator,  3,  the  number  of 
arts  being  considered. 

Fractions  as  applied  to  single  objects 
ccasion  little  trouble  for  students,  but 
tie  corresponding  application  to  groups  of 
bjects  (f  of  12  oranges)  and  to  abstract 
umbers  (f  of  12)  is  not  so  readily  grasped. 
ret  the  extension  does  not  seem  to  be  very 
reat.  Students  who  fail  to  make  the  ex- 
3nsion  have  in  all  probability  been  hurried 
nd  have  responded  in  the  only  way  that 
>  open  to  them,  by  superficial  learning. 


" 


The  nature  of  appropriate  instructional 
procedures  should  be  clear  by  now  to  the 
reader  of  this  report:  Start  with  concrete 
experiences,  and  continue  at  this  level  as 
long  as  may  be  necessary  to  engender  the 
needed  meanings.  Let  the  student  use  real 
or  representative  objects  to  find  answers 
for  as  many  examples  as  necessary  of  the 
type:  §  of  10  books,  f  of  16  sheets  of  paper, 
f  of  12  erasers,  f  of  21  pencils.  At  this  stage 
of  learning,  answers  should  be  found  by 
placing  objects  in  groups  or  by  indicating 
the  division  by  drawing  lines  around  repre- 
sentative objects.  The  example  may  then 
be  written  in  abstract  form,  together  with 
the  answer,  and  the  functions  of  denomi- 
nator and  numerator  made  clear  by  re- 
ferring both  to  the  fraction  and  to  the  op- 
eration completed  with  objects.  The  tran- 
sition to  purely  abstract  numbers  and 
computation  comes  later.  At  first  it  is  wise 
to  check  abstract  computation  by  return- 
ing to  concrete  situations.  When  real  un- 
derstanding has  been  achieved,  practice 
needs  to  be  assigned  to  promote  pro- 
ficiency and  to  fix  the  new  computational 
habits.5 

(2)  The  fraction  f  may  be  considered  an 
indication  of  a  division.  Here  the  major  in- 
structional task  is  to  teach  the  significance 
of  the  form  of  notation:  the  line  between 
numerator  and  denominator  means  a  divi- 
sion. In  Army  usage  this  meaning  of  frac- 
tions occurs  chiefly  in  formulas  and  in 
finding  per  cents  for  fractions  or  fractions 
for  per  cents.  These  uses  are  common 
enough  and  important  enough  to  require 
that  this  meaning  of  fractions  be  thor- 
oughly understood. 


6  When  these  meanings  are  first  taught  in  the 
lower  grades,  many  class  hours  will  be  needed. 
When  they  are  reviewed  or  retaught  in  later 
grades,  much  less  time  may  be  necessary.  In  the 
senior  high  school  it  is  possible  that  a  few  min- 
utes will  suffice.  However,  even  in  the  senior 
high  school  the  teacher  should  begin  in  this  sim- 
ple concrete  way  and  should  not  pass  to  the  ab- 
stract phase  until  it  is  clear  that  the  concrete 
phase  has  been  mastered.  The  caution  in  the  last 
sentence  applies  generally  to  all  aspects  of  instruc- 
tion in  essential  mathematics. 
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(3)  The  fraction  f  may  be  considered 
the  ratio  three  out  of  four.  This  meaning  is 
important  enough  in  the  Army  and  in 
civilian  life  to  require  careful  instruction. 
The  first  task  for  the  teacher  is  to  develop 
the  idea  of  ratio,  and  this  topic  is  discussed 
later  in  Section  G.  The  next  task  is  to  re- 
late the  meaning  of  ratio  to  the  fractional 
form  of  notation.  Difficulties  are  more 
likely  to  arise  in  teaching  the  first  than 
in  teaching  the  second  aspect  of  this  use 
of  fractions. 

Part  of  the  problem  of  teaching  the 
meaning  of  fractions  is  to  establish  the  re- 
lationships between  equivalent  fractions, 
relationships  which  are  essential  if  later 
on  the  student  is  to  reduce  fractions  and  to 
find  common  denominators  with  any  de- 
gree of  intelligence.  Again,  the  start 
should  be  made  with  concrete  materials, 
in  order  that  the  relationships  may  be  read- 
ily apparent.  With  such  materials  the  stu- 
dent should  experience  little  difficulty  in 
seeing  that  the  following  series  (and  others 
like  them)  are  true: 

(1) 

(2) 

(3) 

(4) 

If  such  relationships  are  taught  without 
reference  to  concrete  objects,  the  price 
may  be  knowledge  which  will  not  function 
when  needed. 

Decimal  fractions. 

Decimal  fractions  are  related  to  com- 
mon fractions  for  their  meaning  and  to 
whole  numbers  for  their  notation.  Failure 
to  grasp  either  of  these  basic  relationships 
or  the  reciprocal  relationship  between 
them  leads  to  misunderstanding  of  deci- 
mal fractions  and  to  inability  to  deal  with 
them  in  a  sensible  and  effective  man- 
ner. 

It  is  common  practice  to  have  the  stu- 
dent, derive  decimal  fractions  directly 
from  equivalent  common  fractions  with- 
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out  preliminary  experience  in  measuring 
with  decimal  units;  units  of  10  to  start 
with,  then  units  of  100.  It  is  suggested 
that  instruction  on  the  meaning  of  decimal 
fractions  start  with  such  measuring  ex- 
periences. First,  the  student  may  be  sup- 
plied with  strips  of  paper  divided  into  ten 
equal  squares.  Parts  of  the  whole  strip  are 
then  expressed  in  t  terms  of  tenths  of  the 
whole,  written  as  common  fractions,  then 
as  decimal  fractions.  Or,  mimeographed 
series  of  lines  divided  into  ten  equal  seg- 
ments can  be  furnished  to  the  student  with 
directions  to  draw  heavy  vertical  lines  to 
show  3/10,  9/10,  4/10,  etc.,  the  equivalent 
decimal  notations  then  being  entered  op- 
posite the  corresponding  drawings.  Later 
on,  squares  of  graph  paper  with  ten  equal 
squares  to  the  side  may  be  used  in  a  simi- 
lar way  to  develop  the  meaning  of  hun- 
dredths. Parts  of  the  whole  square  can  be 
blackened  to  show  7/100,  can  be  dotted 
to  show  21/100,  can  be  crosshatched  to 
show  37/100,  and  so  on,  the  common 
fractions  then  being  translated  into  deci- 
mal equivalents. 

Once  experiences  in  direct  measurement 
by  means  of  decimal  units  have  con- 
tributed their  share  of  meaning  to  the 
understanding  of  decimal  fractions,  it  is 
time  enough  to  introduce  the  general  rela- 
tion between  decimal  fractions  and  equiva- 
lent common  fractions,  e.g.,  :]  and  .75,  f 
and  .66|,  etc.  These  relationships  will 
hardly  be  understood  if  the  learner  merely 
memorizes  the  common  fractional  and  deci- 
mal equivalents.  First,  the  student  needs 
to  know  how  to  translate  common  frac- 
tions into  decimals,  as  well  as  the  reverse 
process,  beginning  with  the  more  common 
decimal  and  fractional  equivalents  and 
continuing  with  less  common  pairs,  e.g., 
$  =  .55f,  f  =  .42f,  etc.  Supported  by  this 
understanding  which  will  enable  him  to 
find  the  correct  fraction  or  decimal  if  he 
forgets  it,  the  student  may  then  safely  be 
encouraged  to  memorize  a  dozen  or  more 
of  the  commoner  pairs  of  equivalents. 

It  is  frequently  said  that  the  principles 
governing  the  writing  of  decimal  fractions 
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are  the  same  as  those  governing  the  writ- 
ing of  whole  numbers,  and  therefore  that 
learning  the  former  skill  requires  merely 
the  extension  of  what  is  already  known 
about  whole  numbers.  These  statements 
are  true,  but  they  are  likely  to  oversim- 
plify the  learning  situation  and  to  blind 
teachers  by  false  inferences.  In  the  first 
place,  this  statement  rests  upon  the  as- 
sumption that  students,  when  they  come 
to  decimal  fractions,  have  something  to  ex- 
tend. This  assumption  may  or  may  not  be 
valid.  It  is  possible  to  read  and  write  whole 
numbers  with  but  the  slightest  grasp  of  the 
principles  of  place  value.  In  the  second 
place,  the  extension  so  hopefully  expected 
does  not  seem  to  be  made  as  easily  as  is 
anticipated.  Even  children  who  under- 
stand place  value  in  whole  numbers  seem 
to  have  plenty  to  learn  about  reading, 
writing,  and  interpreting  decimal  frac- 
tions,— else  why  their  errors?  The  truth  is 
that  this  extension  is  a  simple  matter  to 
the  person  who  has  made  it,  but  it  is  not 
so  simple  to  the  one  who  is  making  the  ex- 
tension. 

The  foregoing  statements  do  not  imply 
that  it  is  impossible  to  teach  the  meanings 
of  decimal  fractions  or  to  utilize  knowledge 
of  place  value  previously  acquired.  The 
purpose  of  the  statement  is,  rather,  to 
emphasize  the  fact  that  there  is  a  teaching 
task  in  connection  with  the  meanings  of 
decimal  fractions  and  the  abilities  to  read 
and  write  them,  a  task  which  is  ignored  or 
minimized  only  to  the  detriment  of  the 
student.  It  is  not  enough  that  the  student 
be  able  correctly  to  read  and  write  .4,  .04, 
and  .004.  To  be  protected  from  absurdities 
of  interpretation  the  student  must  under- 
stand the  relationships  as  well  as  the  differ- 
ences among  these  expressions.  As  has  al- 
ready been  suggested,  these  relationships 
rest  in  part  upon  sound  concepts  of  frac- 
tions and  in  part  upon  a  functional  grasp 
of  place  value  The  decimal  fraction  .4 
cannot  have  tbe  same  value  as  .04  because 
.4  means  4/10  while  .04  means  4/100;  or, 
the  4  of  .4  is  in  tenths'  place  and  means 
4  tenths  and  the  4  of  .04  is  in  hundredths' 


place  and  means  4  hundredths.  Yet,  the 
two  expressions  at  the  same  time  are  alike 
in  the  sense  that  the  4  in  both  decimal 
fractions  is  a  numerator.  In  4/10  and  in 
4/100  the  denominator  is  apparent;  in  .4 
and  .04  the  denominator  is  not  apparent 
but  implied.  Difficulties  in  reading,  writ- 
ing, and  interpreting  decimal  fractions  will 
certainly  -arise  if  the  student  does  not  un- 
derstand that  the  places  of  the  significant 
figures  in  decimals  give  him  the  implied  de- 
nominator. 

One  further  word  about  the  meanings  of 
decimal  fractions.  The  student  needs  to 
understand  such  relationships  as:  (1)  for 
abstract  numbers,  .4  =  .40,  or  .400;  (2)  for 
measurements,  .496  and  .516  are  approxi- 
mately, although  not  exactly,  equal  to  .5 
(5/10),  or  to  .50  (50/100),  or  to  .500 
(500/1000);  and  (3)  as  relative  magnitude, 
.4  is  more  than  .39  and  less  than  .402. 
These  relationships  are  vital;  they  are 
found  commonly  in  Army  and  civilian 
jobs.  Difficulty  of  interpretation  is  likely  to 
result  from  the  fact  that  the  equal  and 
unequal  decimals  contain  varying  numbers 
of  digits.  Instruction  on  the  meaning  of 
decimal  fractions  must  include  attention 
to  these  and  similar  relationships. 

Per  cents. 

The  phrase,  "a  2%  slope,"  should 
mean  to  the  soldier  a  slight  rise  in  the 
terrain.  In  such  an  application  of  per  cents, 
which  is  common  and  important  both  in 
Army  and  in  civilian  life,  we  come  face  to 
face  again  with  the  problem  of  meaning. 
Moreover,  when  per  cents  occur  as  parts 
of  more  complex  situations  which  require 
computation  (see  Section  F),  the  meaning 
of  per  cents  is  even  more  crucial. 

Before  the  student  studies  percentage, 
he  is  usually  familiar  with  such  expressions 
as  3  out  of  4,  9  out  of  10,  45  out  of  50,  and 
the  like.  Moreover,  having  studied  both 
common  and  decimal  fractions,  he  knows 
that  these  relationships  can  be  expressed 
as  f  or  .75,  9/10  or  .9,  and  45/50  or  .90, 
respectively.  In  these  expressions  he  has 
used  various  bases :  4, 10  and  50.  The  prob- 
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lem  in  teaching  percentage  is  to  show  the 
student  that  all  bases  can  be  standardized 
to  100,  so  that  the  parts  are  known  as 
hundredths  or  per  cents. 

The  last  statements  imply  more  than 
mechanical  facility  in  dividing  numerators 
by  denominators  in  the  case  of  common 
fractions  and  pointing  off  the  answers  to 
two  decimal  places,  and  in  substituting  the 
sign  %,  written  after  the  number,  for  the 
decimal  point  written  before  the  number 
in  .50  and  .73.  Mechanical  habits  alone 
hardly  suffice  for  translating  into  per  cents 
such  common  fractions  as  11/3  and  1/27, 
or  such  decimal  fractions  as  .1  and  .507,  to 
say  nothing  of  4.007. 

The  base  of  hundredths  needs  to  be 
meaningful  in  its  own  right.  The  preceding 
section  (pages  256-257)  contains  sugges- 
tions for  the  use  of  graph  paper  to  teach 
the  meaning  of  two-place  decimals,  and  the 
same  materials  may  be  used  in  the  case  of 
per  cents.  To  teach  the  meaning  of  per 
cents  from  1%  to  100%,  a  strip  of  graph 
paper  made  up  of  ten  equal  squares,  each 
divided  into  ten  equal  parts  (rectangles) 
may  be  used.  Each  part  is  1%,  so  that 
fifteen  parts  equal  15%,  sixty-nine  parts 
equal  69%,  and  so  on.  To  teach  the  mean- 
ing of  per  cents  smaller  than  1%,  a  strip 
of  graph  paper  ruled  10  squares  to  the  inch 
and  10  inches  long  will  provide  a  total  of 
1000  small  squares.  Each  of  the  small 
squares  is  1/1000  or  .1%  of  the  whole, 
and  practice  can  be  given  in  designating 
such  per  cents  as  .9%,  .5%,  etc. 

Meanings  of  per  cents  larger  than  100% 
are  also  important  in  the  Army  and  in 
civilian  life,  and  should  therefore  be 
taught.  In  the  Army  the  chief  use  of  such 
large  per  cents  is  restricted  for  the  most 
part  to  expressions  of  ratio.  In  the  expres- 
sion 6  is  150%  of  4,  the  relationship,  not  at 
first  apparent,  becomes  apparent  if  6  is 
first  thought  of  as  1.5  times  4.  In  civilian 
life  the  problem  of  buying  for  $4  and  sell- 
ing for  $12  involves  the  relationship  of 
300%  if  selling  price  and  cost  are  compared 
(12/4,  or  3/1),  and  of  200%  if  gross  profit 
and  cost  are  compared  (8/4,  or  2/1). 


B.  Counting 

(Item  5) 

It  might  well  be  assumed  that  prospec- 
tive inductees  will  know  how  to  count.  It 
does  not  necessarily  follow  that  they  can 
use  counting  efficiently  in  practical  situa- 
tions. This  functional  use  of  counting  im- 
plies the  abilities:  (1)  to  place  with  ac- 
curacy a  group  of  objects  in  a  one-to-one 
correspondence  with  the  natural  numbers; 
(2)  to  count  by  units  of  such  groups  as 
2's,  4's,  5's,  and  10's;  and  (3)  to  recognize 
identical  units  and  find  the  total  by  multi- 
plication. 

The  abilit}'  to  determine  the  one-to-one 
correspondence  between  a  group  of  ob- 
jects and  the  natural  numbers  demands 
something  more  than  rote  counting.  It  im- 
plies that  thorough  familiarity  with  num- 
bers which  has  been  previously  noted  as 
mathematical  sense  together  with  such  an 
orderly  procedure  as  tallying  (see  Section 
P,  page  280). 

The  ability  to  count  in  such  multiple 
units  as  2,  4,  5,  or  10  is  not  only  useful 
in  many  Army  and  civilian  tasks  but  also 
serves  to  provide  enriched  concepts  of 
number  and  a  more  thorough  appreciation 
of  factors,  of  multiples,  and  of  products. 

Instead  of  counting  by  other  groups 
such  as  3,  6,  7,  or  9,  a  sensible  recognition 
of  number  will  direct  the  student  to  count 
the  number  of  such  groups  and  use  multi- 
plication. Thus  if  a  group  of  soldiers 
march  aboard  a  transport  in  ranks  of  3, 
the  counter  would  determine  the  number 
of  ranks  of  3  and  find  the  total  by  multi- 
plication. 

In  any  case  the  ability  to  count  with 
assurance  and  skill  implies  a  familiarity 
with  number,  with  units  of  multiples  of 
number  and  with  tallying.  Only  thus  can 
the  practical  aims  of  minimum  Army 
needs  be  met.  This  (hies  not  mean  that 
there  is  no  value  in  having  the  student 
count  by  units  of  3,  6,  7,  or  9.  Counting  by 
such  units  provides  excellent  practice  in 
adding  by  endings,  and  in  proceeding  from 
decade  to  decade  concepts  of  number  are 
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more  enriched  than  when  the  individual 
counts  by  l's. 

C.  Operations  with  Whole  Numbers 
(Items  6-9) 
Computation. 

Our  methods  of  computation  and  the 
forms  (algorisms)  we  use  are  based  directly 
upon  the  fact  that  ours  is  a  decimal  sys- 
tem, with  10  as  the  base.  Consider  the 
following  computations: 


A. 

B. 

C. 

D. 

E. 

49 

72 

56 

39 

32 

+36 

-37 

X7 

X24 

8)256 

85 

35 

392 

156 

78 

QQft 

24 

16 
16 

In  A,  when  we  add  9  and  6  in  the  ones' 
column,  we  secure  the  total  of  15  (ones), 
which  we  then  break  up  into  one  ten  and 
5  ones.  The  5  ones  are  represented  in  the 
sum  by  the  5,  which  is  written  in  ones' 
place.  The  one  ten  is  carried  to  the  tens' 
column  where  it  is  combined  with  4  (tens) 
and  3  (tens)  to  give  8  (tens).  We  do  not 
carry  "1";  instead,  we  carry  "1  ten,"  and 
we  then  write  the  total  of  8  under  the  4 
and  3  because  we  must:  the  8  stands  for  8 
tens. 

In  B,  we  cannot  subtract  7  (ones)  from 
2  (ones),  so  we  borrow  ten  (not  "1")  from 
the  7  (tens),  leaving  6  (tens).  The  subtrac- 
tion continues,  7  from  12,  3  from  6;  and 
the  digits  of  the  remainder  are  written 
where  they  must  be  written — 5  in  the 
ones'  place,  3  in  the  tens'  place.  These 
positions  are  dictated  by  the  fact  that 
they  stand  for  ones  and  tens,  respectively. 

In  C,  the  first  multiplication  (7X6) 
yields  42,  which  may  be  thought  of  as  4 
tens  and  2  ones.  The  2  for  the  ones  is 
written  under  the  6  and  the  7,  because 
they,  and  the  2,  must  be  in  the  ones'  col- 
umn. The  4  (tens,  not  "4")  is  carried,  and 
is  added  to  the  next  product  which  is  not 
35,  but  35  tens.  Hence,  the  digits  in  the 


sum  39  (tens)  must  be  written  with  the  3 
in  hundreds'  place  and  the  9  in  tens'  place. 

In  D,  the  second  partial  product  (78)  is 
really  78  tens,  for  it  results  from  multiply- 
ing 39  by  2  tens  (the  2  of  24).  For  this 
reason,  and  for  no  other,  the  8  must  be 
placed  in  the  tens'  column  and  the  7  in 
the  hundreds'  column. 

In  E,  the  first  partial  dividend  is  really 
25  tens,  and  not  25.  Hence,  the  quotient 
figure  3  must  be  written  in  the  tens'  place, 
above  the  5  and  the  4,  which  are  already 
in  the  tens'  column.  And  the  second  quo- 
tient figure,  2,  can  go  nowhere  else  than 
above  the  6  in  the  ones'  place,  because  the 
second  division  is  16  (ones)  4-  8. 

Such  is  the  rationale  of  the  five  compu- 
tations, a  rationale  which  is  derived  di- 
rectly from  our  decimal  number  system. 
This  rationale  can  be  understood  only  if 
one  already  understands  the  composition 
of  whole  numbers  in  terms  of  place  value. 
Mechanical  habits  of  computation  and  the 
rules  that  go  with  them  serve  so  long  as 
(1)  they  are  remembered  and  (2)  they  are 
employed  in  completely  similar  situations. 
But  intellectual  habits  which  are  not  built 
upon  understandings  are  notoriously  easy 
to  forget, — as  witness  the  great  losses  in 
computation  on  the  part  of  adults  and  high 
school  students.  Moreover,  one  rarely  uses 
mathematics  in  situations  which  resemble 
closely  those  in  which  it  was  learned.  To 
the  student  of  mathematics  who  believes 
in  meaningful  instruction,  it  is  not  sur- 
prising that  enlisted  men  are  frequently 
incompetent  in  simple  arithmetical  com- 
putations with  whole  numbers,  nor  that 
they  are  even  less  competent  when  com- 
puting with  common  and  decimal  frac- 
tions and  when  using  per  cents. 

The  mathematics  course  for  prospective 
inductees  should  not  be  restricted  to  drill 
in  computation.  Unenlightened  drill  will 
carry  the  student  no  further  than  the 
point  which  he  has  previously  attained 
and  will  subject  him  again  to  immediate 
and  drastic  losses.  Instead,  teachers  of 
mathematics  should  see  that  their  stu- 
dents acquire  the  meanings  and  under- 
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standings  which  will  protect  them  against 
losses  and  will  make  them  capable  of  in- 
telligent behavior  in  quantitative  situa- 
tions. 
Approximation  and  estimation. 

Understanding  of  the  number  system, 
of  the  functions  of  the  fundamental  op- 
erations, and  of  principles  governing  com- 
putation is  of  great  assistance  in  estimation 
and  approximation.  In  this  connection, 
the  student  needs  to  know  the  effect  of 
the  operations  on  the  whole  numbers 
with  which  he  deals.  When  whole  numbers 
are  concerned,  in  addition  the  answer  is 
larger  than  is  any  addend;  in  subtraction, 
the  answer  is  smaller  than  is  the  minuend; 
in  multiplication,  larger  than  either  the 
multiplier  or  the  multiplicand ;  in  division, 
smaller  than  the  number  divided.  Excep- 
tions arise  of  course  when  0  is  added,  sub- 
tracted, multiplied  and  divided. 

Knowledge  of  these  relationships  allows 
one  to  detect  at  once  the  absurdity  of  such 
answers  as:  66  for  89+23;  63  for  38-25; 
340  for  5X468;  631  for  462-^2.  Knowl- 
edge of  these  relationships,  together  with 
understanding  of  the  number  system  and 
of  computation,  enables  the  student  to  tell 
without  paper  and  pencil  that  the  sum  of 
389  and  512  must  be  in  the  neighborhood 
of  900  (389  approximates  400;  512  ap- 
proximates 500);  that  the  difference  be- 
tween 849  and  763  must  be  nearer  100 
than  it  is  350  (the  example  is  approxi- 
mately 850  —  750);  that  the  product  of 
8  and  78  must  be  about  640  (78  is  nearly 
80),  and  that  the  quotient  when  596  is 
divided  by  7  will  be  more  than  75  and 
less  than  100  (596  is  about  600). 

The  ability  to  detect  absurdities  and  to 
know  what  are  reasonable  answers  for 
given  number  relationships  is  important 
in  the  Army.  Evidence  which  supports  this 
statement  was  continually  met.  Much  of 
this  evidence,  at  the  same  lime,  revealed 
the  importance  of  mental  arithmetic  (cal- 
culation withouf   pencil  and  paper). 

Problem-solving. 

When  one  performs  abstract  computa- 


tions, one  is  always  told  precisely  how  the 
numbers  are  to  be  treated.  For  example,  in 
the  case  of  addition,  one  sees  the  addition  || 
sign  or  the  word  sum  or  add.  In  subtrac- 
tion, one  sees  the  subtraction  sign  or  the 
word  remainder,  difference,  or  subtract. For 
multiplication  and  division  there  are  com- 
parable cues.  In  computation  therefore  the 
student,  no  matter  how  mechanical  his 
habits,  is  not  confused  by  the  need  to  de- 
cide which  process  to  use:  the  cues  tell 
him. 

Such,  however,  is  not  the  case  when  the 
student  deals  with  problems,  whether  the 
problems  are  encountered  in  school  or  out- 
side. Consider  the  following  verbal  prob- 
lems, stated  for  the  sake  of  brevity  in  text- 
book form,  which  parallel  the  abstract 
examples  discussed  above: 

A.  If  you  count  49  pairs  of  shoes  on  one 
shelf  and  36  pairs  on  another  shelf, 
how  may  pairs  did  you  count  on 
the  two  shelves? 

R.  If  only  37  men  of  a  detail  of  72  re- 
port on  time,  how  many  are  late? 

C.  If  it  takes  7  men  56  hours  each  to 
complete  a  job,  how  many  hours  of 
work  are  required  in  all? 

D.  If  socks  sell  for  39^  a  pair,  for 
how  much  would  2  dozen  pairs  of 
of  the  same  kind  sell? 

E-l.  If  you  can  pack  8  shells  in  a  box, 
how  many  boxes  will  be  needed  for 
256  shells? 

E-2.  If  8  details  of  the  same  size  are  to 
to  lie  made  up  from  256  men,  how 
many  men  will  there  be  in  each 
del  ail? 

Where,  in  Problem  A,  is  the  addi- 
tion sign,  add,  or  sum1  Where,  in 
Problem  B,  is  the  subtraction  sign, 
difference,  or  subtract.'  And  where 
in  Problem  C  to  E-2  are  (he  cues 
for  multiplication  and  division? 
( )b\  iously,  they  are  not  present. 
Instead,  the  student  must  have 
some  way  in  which  to  determine 
for  himself  the  process  to  be  used 
in  each  problem. 
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It  is  precisely  here  that  the  student, 
however  skilled  in  mechanical  computa- 
tion, tends  to  fail  in  problem-solving:  tell 
him  what  process  to  use  and  he  will  (or 
may)  secure  the  correct  answer,  but  he 
cannot  decide  for  himself  the  process 
which  is  required.  The  teacher  in  the  inter- 
mediate grades  recognizes  the  comparable 
situation  when  her  pupil  comes  to  her  with 
the  question,  "Yes,  but  do  I  add,  or  sub- 
tract, or  multiply,  or  divide?"  It  is  most 
unfortunate  that  the  significance  of  this 
question  is  not  grasped.  If  it  were,  the 
child  would  not  be  told  what  process  to 
use,  but  would  be  guided  toward  the  cor- 
rect decision  in  a  way  which  would  have 
permanent  good  effects. 

The  fundamental  operations  are  simply 
mathematical  methods  of  answering  a  few 
basic  questions.  (1)  We  add,  when  we  must 
answer  the  question,  "How  many  in  all?", 
"What  is  the  total?",  or  something  similar, 
and  when  the  numbers  involved  are  not  of 
the  same  size.  (2)  We  subtract,  when  our 
question  is,  "What  is  the  other  part  of  the 
number?",  or  "What  is  the  difference?" 
(3)  We  multiply,  as  we  add,  in  response  to 
the  question,  "How  many  in  all?",  or 
"What  is  the  total?",  when  the  numbers 
are  of  the  same  size.  (4)  And  we  divide  to 
answer  two  questions:  (a)  "How  many 
times  does  this  larger  number  contain  the 
smaller?"  (for  example,  note  Problem  E-l 
above),  and  (b)  "How  many  are  there  in 
an  equal  part  or  share  of  a  number  when 
there  are  so  many  parts  or  shares  in  the 
whole?"  (see  Problem  E-2  above). 

True,  the  learning  situation  seems  to  be 
over-simplified  when  each  process  is  said 
to  answer  one  or  two  questions.  Actually, 
the  number  of  language  forms  which  set 
the  need  for  each  process  is  very  large; 
but  all  the  different  language  forms  for  a 
given  process  can  be  reduced  to  one  or 
two  basic  questions.  The  teaching  task, 
therefore,  is  not  to  prescribe  vocabulary 
drill  on  a  few  language  forms  nor  to  try  to 
find  all  possible  language  forms  for  each 
process,  but  to  supply  experiences  with 
enough  different  forms  to  develop  famili- 


arity with  the  generalized  question  or 
questions.  Equipped  therewith,  the  stu- 
dent is  able  to  deal  effectively  and  confi- 
dently with  practically  any  need  for  each 
process,  no  matter  in  what  words  the  need 
is  couched. 

Teaching  the  meanings  of  the  operations. 

The  basic  meanings  of  the  fundamental 
operations  are  readily  taught  if  simple, 
concrete,  practical  situations  are  used, 
preferably  situations  which  may  be  repre- 
sented with  objects  or  by  drawings  or 
dramatization.  When  the  learner  actually 
combines  two  groups  of  5  persons  and  7 
persons  to  get  a  total,  by  forming  from 
them  a  single  larger  group,  he  sees  at  once 
(1)  the  nature  of  the  process  (combination 
of  numbers  of  unequal  size),  (2)  the  kind 
of  occasion  which  calls  it  forth,  and  (3) 
the  effect  of  the  operation  on  the  original 
numbers,  with  the  relation  of  the  answer 
thereto.  Likewise,  when  the  learner  actu- 
ally makes  up  6  equal  sets  of  books  from  a 
total  of  72,  in  response  to  the  question, 
"How  many  sets  of  6  books  each  can  I 
get  from  72  books?",- — when  he  actually 
counts  out  the  books  (real  books,  or  sym- 
bolic objects  for  them),  he  gains  insight 
into  the  process  of  division. 

Nothing  is  gained  in  teaching  the  mean- 
ings of  the  processes  by  using  very  large 
numbers,  for  these  meanings  are  less  ap- 
parent when  the  extra  factor  of  large  num- 
bers is  present.  Nor  should  purely  abstract 
situations  be  used  at  first.  Later  on,  such 
abstract  situations  are  warranted,  but  the 
number  relationships  in  such  situations 
should  at  first  be  presented  as  tangibly  as 
is  possible,  in  order  to  make  the  transition 
easy.  It  takes  time  for  meanings  to  de- 
velop, time  which  must  be  filled  with  ap- 
propriate experiences. 

D.  Operations  with  Common  Fractions6 
(Items  10-13) 
Providing  the  student  has  real  under- 

6  For  the  sake  of  brevity,  mixed  numbers  as 
such  are  not  included  in  this  report.  It  is  as- 
sumed that  the  teacher  of  mathematics   will 
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standing  of  the  various  meanings  of  frac- 
tions, of  reduction  of  fractions,  and  of 
equivalent  fractions,  he  should  readily 
learn  how  to  compute  with  common  frac- 
tions. Without  these  understandings,  he 
can  acquire  only  mechanical  skills  which 
are  forgotten  as  quickly  as  the}-  are 
"learned, "and  which  in  any  circumstances 
are  scarcely  serviceable.  On  the  other  hand, 
equipped  with  these  understandings  and 
given  adequate  practice,  he  will  need  to 
learn  little  more  than  the  idea  of  the  com- 
mon denominator  in  order  to  add  and  sub- 
tract (and  possibly  to  divide)  with  frac- 
tions. Multiplication  by  and  of  common 
fractions  raises  few  difficulties,  save  as  in- 
dicated below;  and  a  real  understanding 
of  this  process  will  forestall  confusion  with 
other  processes. 

The  concept  of  the  common  denomina- 
tor is  an  extension  of  the  ideas  of  reduction 
and  of  equivalent  fractions.  Indeed,  within 
the  range  of  denominators  usually  met  in 
the  Army,  common  denominators  are  vir- 
tually taken  care  of  by  these  ideas.  But 
at  this  point  it  is  desirable  to  extend  in- 
struction beyond  the  minimum  in  two  re- 
spects. (1)  It  is  important  to  teach  the 
meaning  and  function  of  the  common  de- 
nominator,— what  it  is,  why  it  is  needed, 
what  it  does  for  us  that  could  not  other- 
wise be  done.  (2)  Occasionally  Army  in- 
ductees must  deal  with  fractions  not  n  the 
minimum  list,  under  conditions  which  call 
for  the  common  denominator.  To  prepare 
for  such  instances  it  will  usually  suffice  to 
have  students  multiply  the  largest  given 
denominator  by  2,  or  by  3,  and  so  on, 
until  they  have  found  the  common  de- 
nominator.7 Finding  the  common  denom- 
inator by  the  method  of  factoring  need  not 


know  how  to  apply  the  suggestions  Kiven  to 
operations  with  such  numbers.  Similar  consid- 
erations seem  to  justify  the  omission  of  any  dis- 
cussion of  mixed  decimals  (4.7,  20.054)  in  the 
following  section  (Section  E). 

7  This  method  will  not  be  efficient  in  sonic 
Army  jobs,  as  for  example,  indexing  on  a  milling 
machine,  where  it  is  at  times  necessary  to  find 
the  common  denominator  for  fractions  with  such 
denominators  as  19  and  21. 


be  taught  for  minimum  Army  use.  or  for 
most  uses  in  civilian  life. 

Once  the  common  denominator  has  been 
found,  addition  and  subtraction  should  go 
forward  smoothly,  answers  always  being 
expressed  in  terms  of  the  common  de- 
nominator or  a  reduced  form  thereof.  Use 
of  the  common  denominator  can  also  be 
recommended  for  teaching  division  by  and 
of  a  fraction.  When  a  fraction  is  the  di- 
visor, the  usual  rule,  "Invert  the  fraction 
and  multiply,"  is  taught  immediately 
without  rationalization.  Thus,  £-^f  be- 
comes iXf.  If  the  common  denomina- 
tor method  is  used  first,  the  example 
f-^-f  becomes  1%-f-fsS  and  the  answer  is 
seen  to  be  &,  since  the  denominator  18 
is  common  to  both  numerators,  8  and  15, 
and  can  therefore  be  disregarded.  Later 
on,  the  inversion  method  can  be  taught  to 
those  who  can  profit  by  it  for  precisely 
what  is,  a  short  cut  which  yields  the  cor- 
rect answer  with  a  minimum  of  time. 


Estimation  and  approximation. 

With  common  fractions,  as  with  whole 
numbers,  it  is  not  always  necessary  (and 
it  is  frequently  impracticable)  to  use  paper 
and  pencil  to  find  answers  in  Army  situa- 
tions. In  such  cases  the  individual  must 
estimate  and  approximate,  and  he  will  be 
successful  in  SO  doing  only  to  the  extent  (1) 
that  he  understands  the  meanings  of  frac- 
tions and  (2)  that  he  knows  the  effect  of 
the  fundamental  operations  on  the  frac- 
tional values  with  which  he  deals.  The 
first  has  been  treated  in  a  separate  section 
above;  the  second  needs  explanation. 

When  one  adds  whole  numbers,  the  sum 
is  larger  than  is  any  addend.  This  rela- 
tionship holds  also  in  the  addition  of  com- 
mon fractions.  So  does  the  corresponding 
principle  for  subtraction:  the  remainder  or 
difference  in  subtraction  is  smaller  than 
the  quantity  subtracted  from,  whether 
whole  number  or  common  fraction.  Hut 
not  so  for  the  relationship  between  factors 
and  answers  in  multiplication  and  division] 
where  the  situation  with  respect  to  whole 
numbers   differs   from    that   for   common 
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fractions.  When  two  whole  numbers  are 
multiplied,  the  product  is  larger  than  is 
either  number;  when  divided,  the  quo- 
tient is  smaller  than  is  the  number  divided. 
The  differences  in  the  case  of  computation 
with  fractions  can  be  made  clear  by  ana- 
lyzing relationships  like  those  below. 

When  we  multiply  a  whole  number  by  a 
proper  fraction  (see  A  below)  or  a  fraction 

A.  4X6  =  24 
2X6  =  12 
1X6=  6 
£X6=  3 
iX6  =  l| 
etc. 

B. 


C. 


1X1  = 

.  1 

•  2 

lyl    - 

2^2 

_  1 

■  4 

2X4      ~ 

.  1 

"  8 

lyi    _ 
2^8 

.     1 
-T5 

ivi- 

2  A  16  _ 

.    1 
-■3"2" 

etc. 

4X6  = 

=  24 

4X3   = 

=  12 

4XH  = 

=   6 

4X  !  = 

=   3 

4X   f  = 

=  n 

etc. 

by  a  proper  fraction  (see  B),  the  product  is 
smaller  than  the  multiplicand.  When  we 
multiply  a  fraction  by  a  whole  number,  on 
the  other  hand,  as  in  C,  the  product  is 
larger  than  the  multiplicand,  for  obvious 
reasons. 

When  we  divide  a  whole  number  by  a 
proper  fraction  (D)  or  a  fraction  by  an- 
other proper  fraction  (E),  the  quotient 
is  larger  than  the  dividend.  When  we  di- 
vide a  fraction  by  a  number  larger  than  1, 
as  in  F,  the  quotient  is  smaller  than  is 
the  dividend. 


12^4=  3 

E. 

2    *    A           2 

124-2=  6 

A  —  A  —1 
2-2             x 

12-^1  =  12 

iil  —  O 
2-4            " 

12-^  =  24 

2-8            * 

12^-H48 

1  •      1    _o 

2  ~TTS  —  8 

etc. 

etc. 

A—     1  =A 
2    •  2 

1 

2 

2  _^ 

2 

1  _t-    8  —    1 

2  •       °~ '  16 
2  ^"16=^12 


2  =  A 

4: 


etc. 

The  analysis  which  should  accompany 
the  presentation  of  each  series  of  relation- 


ships includes  a  search  for  the  reason  for 
the  effect  of  the  operation  on  multiplicand 
and  dividend.  In  A,  we  have  a  constant 
(6),  and  we  want  to  find  how  many  are  ob- 
tained by  combining  the  group  an  indi- 
cated number  of  times  or  by  taking  part  of 
it.  In  B,  the  constant  is  the  fractional  mul- 
tiplier; hence,  the  total  obtained  must  al- 
ways be  less  than  the  part  represented  by 
the  multiplicand.  In  C,  the  constant  is  the 
multiplier  (4),  and  as  a  consequence  the 
product  is  always  larger  than  the  frac- 
tional multiplicand.  In  D,  the  question  is, 
"How  many  4's,  2's,  £'s,  j's,  are  there  in 
12?";  in  E,  "How  many  l's,  |'s,  |'s,  etc., 
are  there  in  \V ,  and  the  quotient  must 
steadily  become  larger;  in  F,  "How  large 
a  part  do  we  get  when  we  divide  \  by  1, 
by  2,  etc.?",  and  since  the  divisor  is  1  or 
more  than  1,  the  quotients  must  steadily 
decrease  in  size. 

When  the  computations  are  viewed  in 
these  terms,  the  operations  make  sense, 
the  answers  can  be  checked  for  reasonable- 
ness, and  the  student  is  not  likely  to  accept 
such  absurdities  as:  ^X8  =  16,  or  8§; 
1-^8  =  32,  or  8|;  10-=-§  =  5,  or  9|;  and  so 
on.  Without  the  needed  understandings, 
the  answers  just  listed  are  as  reasonable 
as  any  others.8 

Problem  solving. 

Practical  situations  in  which  one  com- 
putes with  common  fractions  may  be 
grouped  under  two  headings:  (1)  those  re- 
sembling the  corresponding  situations  in 
which  whole  numbers  are  used  and  (2) 
those  involving  the  special  understand- 
ings contained  in  the  "part-whole"  rela- 
tionship. Type  (2)  is  fully  discussed  later 
(Section  F).  With  respect  to  type  (1)  little 
needs  to  be  added  to  the  foregoing  para- 
graphs. The  student  who  has  rich  concepts 
of  fractions  and  who  understands  the  fun- 
damental operations  and  their  effects  upon 
the  values  dealt  with, — such  a  student 

8  The  high  school  teacher  will  recognize  this 
as  an  excellent  opportunity  to  teach  the  variation 
in  a  function  as  one  of  the  variables  increases  or 
decreases  in  value. 
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should  face  problems  as  contrasted  with 
abstract  computations  with  considerable 
equanimity.  He  needs  only  to  be  pro- 
vided with  ample  practice  and  with  many 
varied  experiences  in  using  common  frac- 
tions, in  order  to  complete  his  learning. 
What  has  been  said  previously  in  this  con- 
nection with  regard  to  whole  numbers,  ap- 
plies equally  well  here. 

Suggestions  for  teaching. 

Instruction  in  fractional  computation, 
like  that  with  whole  numbers,  should  start 
with  concrete  representation, — real  ob- 
jects (e.g.,  apples)  which  can  be  divided 
and  combined  in  various  ways,  symbolic 
materials  (e.g.,  paper  cut-outs),  or  draw- 
ings and  diagrams.  There  is  no  fractional 
computation  which  cannot  be  objectified 
in  some  manner.  The  advantages  which 
accrue  from  objective  presentation  are 
those  of  clarity  and  of  verifiability. 
With  the  beginning  of  instruction  on 
each  skill  (and  for  some  time  there- 
after, at  increasingly  longer  intervals) 
abstract  fractional  relationships  (f+J; 
4g-2£;  f  Xf;  t-^-f)  should  be  translated 
into  some  type  of  concrete  form,  and 
solutions  should  be  arrived  at  on  this 
basis.  After  this,  they  may  be  translated 
back  again  into  abstract  terms  and  the  an- 
swers found  through  the  use  of  numbers. 

E.  Operations  with  Decimal  Fractions9 
(Items  14-17) 

Computation  and  problem-solving  with 
decimal  fractions  differ  little  from  compu- 
tation and  problem-solving  with  whole 
numbers.  With  both,  the  separate  digits 
of  the  numbers  must  be  written  with 
rigidly  careful  attention  to  place-value,  no 
more  so  for  decimal  fractions  than  for 
whole  numbers.  It  is  only  because  we  cus- 

9  There  is  no  corresponding  section  for  "Op- 
erations with  per  cents,"  for  we  rarely  add,  sub- 
tract, multiply,  and  divide  per  cents  as  such,  and 
when  we  do,  we  compute  with  them  as  with 
whole  numbers.  Uses  of  per  cents  are  pretty  well 
limited  to  the  "part-whole  relationship"  which  is 
treated  later  (Section  F). 


tomarily  omit  the  decimal  point  in  writing 
whole  numbers  (and  because,  unfortu- 
nately, we  substitute  rules  for  understand- 
ing in  placing  the  digits  of  whole  numbers 
for  computation)  that  something  new 
seems  to  be  added  when  we  compute  with 
decimal  fractions  (including  mixed  deci- 
mals). 

Usually,  addition  and  subtraction  occa- 
sion no  difficulty  when  the  student  deals 
with  decimals,  if  for  no  other  reason  than 
that  he  has  for  years  added  and  sub- 
tracted money  numbers  even  though  he 
does  not  recognize  these  as  mixed  deci- 
mals. Nor  do  multiplication  and  division 
occasion  difficulty  so  long  as  multipliers 
and  divisors  are  whole  numbers.  Trouble 
appears,  however,  when  multipliers  and 
divisors  are  decimals;  then  come  errors  in 
pointing  off.  The  trouble  is  sometimes  met 
by  prescribing  rules:  in  multiplication,  add 
the  number  of  places  in  both  factors  and 
point  off  accordingly  in  the  product ;  in 
division,  subtract  the  number  of  places  in 
the  divisor  from  those  in  the  dividend,  and 
point  off  this  number  of  places  in  the  quo- 
tient ;  or,  clear  the  divisor  of  decimals  by 
multiplying  by  a  power  of  10,  multiply 
the  dividend  by  the  same  factor,  and  di- 
vide as  with  a  whole  number  divisor. 

These  rules  have  their  place,  but  they 
do  not  cover  all  essential  learnings.  At  the 
least,  they  should  be  derived  by  setting  up 
series  of  relationships,  as  in  the  case  of 
common  fractions,  like  the  two  series  be- 
low:10 


A.         3X8-24 
.3X8-2.4 
.03X8=. 24 


B.     16h-4  =  4 
16-^.4  =  40 
16^.04  =  400 


These  analyses  can  be  given  a  firmer 
foundation  if  the  more  familiar  common 
fractions  are  first  substituted  for  the  deci- 
mals in  the  series  above,  and  if  the  opera- 
tions are  performed  to  show  what  the 
values  of  the  answers  must  be.  Once  the 
understandings  have  been  developed  on  a 
fractional  basis,  decimals  may  be  re-sub- 


ation 


"  Here  again  is  an  opportunity  to  show  vari- 
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stituted,  the  answers  found,  the  rules  de- 
duced, and  the  figures  in  the  answers 
pointed  off  accordingly. 

That  computation  and  problem-solving 
with  decimal  fractions  is  an  unsolved 
mystery  for  many  students  is  easily  estab- 
lished. When  students  must  labor  over 
such  simple  examples  as  .64-^.32  (which 
should  be  solved  by  inspection)  and  when 
they  complacently  accept  the  absurd  an- 
swers which  their  unenlightened  computa- 
tions yield  them, — when  these  conditions 
prevail,  it  is  clear  that  instruction  in  deci- 
mal fractions  must  be  radically  re-ori- 
ented. Decimal  fractions  must  themselves 
be  much  better  understood  (this  need  is 
discussed  above  in  Section  A),  and  this 
understanding  must  be  based  upon  (1)  the 
ideas  involved  in  common  fractions  and 
(2)  upon  an  understanding  of  place  value. 
There  is  then  little  required  except  to 
make  students  competent  in  abstract  com- 
putation and  in  solving  problems  with 
decimals. 

F.  Part-Whole  Relationships 
(Items  18-20) 

Part-whole  relationships  in  mathematics 
are  of  three  kinds:  (1)  to  find  a  part  of  a 
quantity;  (2)  to  find  what  part  one  quan- 
tity is  of  another;  and  (3)  to  find  the  whole 
quantity  when  a  part  and  its  relative  size 
are  known.  Teachers  will  recognize  here 
the  familiar  three  cases  of  percentage,  the 
first  two  of  which  are  commonly  taught, 
the  third  less  commonly.  These  three  part- 
whole  relationships,  however,  are  by  no 
means  restricted  to  percentage.  Finding 
40%  of  60  is  no  different  essentially  from 
finding  .40  of  60  or  from  finding  §  of  60. 
That  is  to  say,  the  three  expressions  denote 
the  same  idea.  Indeed  students  who  well 
understand  common  fractions,  decimals, 
and  per  cents  will  choose  that  form  which 
leads  most  easily  to  the  answer.  In  any 
case  the  solution  is  the  same  whether  \  of 
60,  .40X60,  or  40%  of  60  is  found  no 
matter  in  which  form  the  problem  is 
stated.  Similarly,  finding  what  per  cent  6 
is  of  12  is,  in  its  basic  meaning,  no  differ- 


ent from  finding  what  decimal  part  6  is  of 
12,  or  what  fractional  part  it  is;  and  find- 
ing the  whole  quantity  when  5  is  known  to 
be  30%  of  a  number  has  the  same  meaning 
as  finding  the  whole  quantity  when  5  is 
known  to  be  .30  of  the  whole  or  3/10  of 
the  whole. 

The  custom  of  postponing  all  considera- 
tion of  part-whole  relationships  until  per- 
centage is  taught  and  then  of  limiting 
these  relationships  exclusively  to  percent- 
age is  a  mistake.  One  of  the  most  common 
uses  of  fractions  occurs  in  such  examples 
as :  i  of  4  is  ?,  f  of  24  is  ? ;  and  the  relation- 
ship here  is  of  the  first  type  (Case  1) 
whether  we  so  designate  it  or  not.  In 
similar  fashion  we  actually  use  common 
fractions  in  school  before  per  cents  are 
taught,  in  part-whole  relationships  of  the 
second  and  third  types.  What  is  needed 
is  to  recognize  these  facts  and  to  re-or- 
ganize the  teaching  so  that  this  three-fold 
interpretation  of  part-whole  relationships 
can  be  unified.  Thus  the  illustrations  given 
of  the  three  types  of  part-whole  relation- 
ship have  all  been  of  the  common  form, 
when  the  part  to  be  found,  or  part  of  the 
quantity  to  be  found,  or  the  part  known  is 
less  than  1.  But  part-whole  relationships 
also  occur  of  course  in  which  these  factors 
are  more  than  1.  For  example,  we  may 
want  to  know  5/2  (2.5  times,  250%  of) 
a  number,  or  to  find  what  part  (fractional, 
decimal,  or  per  cent)  75  is  of  30,  or  to  find 
the  whole,  knowing  that  8  is  5/4  (1.25 
times,  125%  of)  the  number.  Instruction 
needs  to  be  given  with  these  latter  kinds 
of  example,  as  well  as  with  the  first  men- 
tioned. In  the  discussion  which  follows, 
comments  are,  however,  limited  to  the 
first  kind  of  example,  purely  in  the  interest 
of  brevity. 

Finding  a  part  of  a  quantity. 

As  has  already  been  said,  the  student 
first  encounters  this  particular  part-whole 
relationship  in  the  fractional  form  of  ex- 
pression. Having  found  |  of  10,  \  of  16, 
etc.,  many  times,  he  has  little  difficulty  in 
recognizing  the  relationship  as  one  of  di- 
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vision.  The  extension  to  |  of  20,  f  of  24, 
etc.,  should  be  natural:  division  is  still 
implied;  but  the  substitution  of  the  sign 
X  for  "of,"  as  in  |X20  and  1X24,  seems 
to  change  the  idea  to  that  of  multiplication 
only.  Actually,  the  fundamental  idea  re- 
mains that  of  division.  Consider  the  solu- 
tions: 


(a) 


7       3 
-x24  =  2l, 

l 


wherein  we  divide  24  by  8,  then  multiply 
the  quotient  by  7;  and  (b)  7X24  =  168; 
168-^8  =  21,  wherein  we  multiply  first, 
and  then  divide. 

When  the  student  begins  work  with 
decimal  fractions,  he  again  meets  what  we 
may  call  Case  I,  in  such  examples  as:  Find 
.75  of  20.  It  should  be  at  once  pointed  out 
that  he  has  already  solved  many  examples 
of  this  kind  and  that  only  two  aspects  of 
the  situation  are  new:  (a)  the  operation  is 
performed  with  decimals  instead  of-  with 
common  fractions,  and  (b)  it  is  performed 
by  multiplication.  True,  f  of  20  and  f  X20 
do  not  look  like  .75X20  and  X.Vs,  but 
the  result  is  the  same  because  we  are 
multiplying  by  a  number  less  than  1.  This 
relationship  is  easily  established  if  a  few 
examples  are  solved  first  with  common 
fractions,  then  with  decimals. 

Last  of  all,  Case  I  is  met  when  percent- 
age is  introduced.  By  now  the  nature  of 
the  part-whole  relationship  should  be  en- 
tirely clear,  so  that  it  should  be  necessary 
only  to  show  the  correspondence  between 
(a)  the  percentage  expression  and  the  solu- 
tion by  per  cents  (hundredths)  and  (b)  the 
familiar  procedure  with  decimals. 

Finding  what  part  one  quantity  is  of  an- 
other. 

When  the  part-whole  relationship  takes 
the  form,  "5  is  what  part  of  6?",  we  arc 
really  dealing  with  the  second  fraction  idea 
which  was  developed  in  Seel  ion  A,  namely, 
with  the  idea  of  the  fraction  as  an  indi- 
cated division.  If  this  idea  is  well  taught 


as  part  of  the  meaning  of  the  fraction,  the 
part-whole  relationship  in  Case  II  is  al 
ready  about  understood, — but  only  with 
the  fractional  form  of  stating  the  relation 
ship.  When  operations  with  decimal  frac 
tions  are  taught,  it  remains  to  show  the 
equivalence  of  the  new  form,  "5  is  what 
decimal  part  of  6?"  to  the  more  familiar 
fractional  form  of  expression.  The  first  few 
examples  of  Case  II  with  decimals  might 
well  be  solved  bj'  common  fractions  until 
the  equivalence  is  clearly  grasped  and  the 
student  realizes  that  he  is  learning,  not  a 
new  idea,  but  a  different  way  of  dealing 
with  a  familiar  idea.  So  taught,  the  student 
does  not  then  come  upon  Case  II  in  per- 
centage as  a  strange  notion.  Instead,  he 
can  relate  this  use  of  per  cents  to  the  cor- 
responding use  of  decimal  fractions. 

Finding  a  quantity,  given  a  part  and  its 
relative  size. 

Of  the  three  part-whole  relationships,. 
Case  III  is  met  with  less  frequently  than 
are  Cases  I  and  II.  For  this  reason,  and 
also  because  it  is  "hard"  for  students,  Case 
III  is  much  less  commonly  taught.  For 
the  minimum  needs  of  the  Army  (and  of 
civilian  life)  Case  III  is  not  absolutely  es- 
sential; but  the  relationship,  in  all  prob- 
ability, would  be  much  more  widely  used 
if  it  were  learned  in  a  meaningful  and 
useful  manner. 

If  the  relationship  is  first  presented  with 
common  fractions,  e.g.,  "If  6  is  §  of  a 
number,  what  is  the  number?",  the  pro- 
cedure is  that  of  unitary  analysis.  Since 
|  =  6,  ^  is  3  (because  ]  of  6  =  3);  hence, 
3/3  =  9  (because  3X3  =  9).  This  pro- 
cedure requires  the  understanding  of  sim- 
ple equations,  but  this  obstacle  is  not  in- 
superable. 

The  method  of  unitary  analysis  does  not 
seem  to  be  so  helpful  if  one  tries  to  solve 
Case  III  examples  directly  by  decimal 
fractions,  as,  for  example,  in:  ".5  of  a 
number  is  8;  what  is  the  number?"  How- 
ever, if  the  student  substitutes  common 
fractions, 

t%  =  8;  tU  =  A;  m  =  100X&,  or  16, 
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n  these  circumstances  the  method  of  uni- 
ary  analysis  is  seen  to  be  applicable;  but 
this  does  not  necessarily  lead  to  the  unders- 
tanding that  the  solution  of  8 -"-.5  is  the 
same  thing.  For  this  reason,  with  both 
decimal  fractions  and  per  cents,  it  is  sug- 
gested that  the  algebraic  method  be  used, 
letting  x  stand  for  "the  unknown  number." 
Then  the  solution  takes  the  form 


(a) 


.5x  =  8 
.la;  =  1.6 

x=ie 


or 


(b) 


50%x  =  8 
l%x=.16 
'x  =  16 


G.  Ratio  and  Proportion 
(Items  21-22) 

The  inventory  of  Army  needs  revealed 
that,  as  in  civilian  life,  the  concept  of  ratio 
has  wide  application.  The  soldier  is  con- 
fronted with  many  situations  like  the  fol- 
lowing: "25%  of  the  gasoline  must  be  held 
in  reserve,"  "10%  of  all  parachutes  on 
hand  must  be  kept  packed,"  and  "The 
recipe  will  provide  for  25  men  and  must  be 
increased  in  proportion  to  the  number  in 
the  mess."  These  are  but  a  few  examples  of 
the  many  problems  in  which  the  idea  of 
ratio  is  explicit  or  implicit. 

Without  a  clear  concept  of  ratio,  pro- 
portion cannot  be  understood.  The  ratio 
idea,  however,  seems  to  be  difficult  for 
many  students,  perhaps  because  ratio  in- 
volves the  measurement  of  one  amount  in 
terms  of  another  amount  and  the  compari- 
son is  made  by  division.  Comparisons 
made  by  finding  differences  between 
amounts  are  obviously  less  complicated. 
For  example,  to  say  that  "4  is  8  less  than 
12"  seems  to  be  more  readily  understood 
than  to  say  that  "the  ratio  of  4  to  12  is 
4/12  or  i"  Yet,  this  difficulty  could  be 
materially  reduced  if  the  idea  of  ratio  were 
not  postponed  as  long  as  is  common, 
namely,  to  the  time  when  ratio  is  used  in 
computation.  If,  instead,  the  idea  of  ratio 
were  developed  as  one  of  the  meanings  of 
common  fractions  (see  Section  A),  the 
student  would  be  better  prepared. 

To  have  competence  in  the  use  of  ratio 
and  proportion  the  student  must  know 


that:  (1)  a  ratio  is  obtained  when  two  like 
quantities  are  compared  by  division;  (2) 
ratio  can  be  expressed  in  different  ways; 
(3)  equal  ratios  form  a  proportion,  and 
proportions  help  in  the  solution  of  many 
practical  problems. 

(1)  Ratio  arises  from  a  comparison  of 
two  like  measures,  inches  with  inches,  feet 
with  feet,  quarts  with  quarts,  dollars  with 
dollars.  The  unit  in  which  the  comparison 
is  made  must  be  the  same  for  all  terms. 
Implied  in  these  statements  are  two  facts: 
(a)  only  like  measures  or  units  can  be  com- 
pared, and  (b)  the  resulting  ratio  is  an 
abstract  quantity.  For  example,  the  ratio 
of  2  ft.  to  10  in.  is  determined  by  express- 
ing both  terms  first  in  inches;  it  is  then  ex- 
pressed as  24/10  or  12/5:  and  these  num- 
bers have  nothing  to  do  with  feet  and 
inches.  Likewise,  the  ratio  of  12^  to 
$1.44  (changed  to  144f<)  is  1/12,  and  this 
ratio  has  nothing  to  do  with  cents  and 
dollars. 

(2)  A  ratio  can  be  expressed  in  a  number 
of  different  ways.  For  example,  the  ratio  of 
2  ft.  (24  in.)  to  10  in.  can  be  expressed  as 
12/5,  as  2.4,  or  as  240%,  and  these  forms 
are  equivalent.  Likewise,  the  ratio  of  1  gal. 
(8  pt.)  to  1  pt.  is  8/1,  or  8,  for  ratios  may 
be  abstract  whole  numbers.  The  student 
must  have  experience  with  ratio  expressed 
in  all  these  forms.  Although  the  fractional 
form  is  adequate  for  all  problem  situations, 
the  student  should  know  that  the  ratio  1/2 
can  be  written  in  the  form  1:2.  An  exten- 
sion of  the  idea  is  that  many  simple  formu- 
las represent  ratios  between  two  variables 
and  that  the  statement  of  direct  variation 
as  in  y  —  kx  indicates  that  the  ratio  of  y  to 
x  is  the  constant  k. 

The  first  step  in  teaching  ratio  is  the 
comparison  of  two  amounts  which  can  eas- 
ily be  separated  or  measured  off  into  dis- 
crete units.  A  start  may  be  made  with  the 
problem  of  dividing  15^  (3  nickels)  so  as  to 
give  one  person  twice  as  much  as  the  other 
(a  ratio  of  2  to  1) ;  then  of  dividing  20^  in  a 
ratio  of  3  to  1,  of  dividing  25^  in  a  ratio  of 
4  to  1,  and  so  on,  the  amounts  being  con- 
veniently measured  off  in  terms  of  nickels. 
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The  same  procedure  may  be  repeated  with 
the  division  of  groups  of  other  objects, 
with  lengths,  and  the  like.  The  logical  step 
to  follow  is  that  of  indicating  the  fractional 
parts  of  the  whole  which  result,  as  for  ex- 
ample, 2/3  and  1/3  for  the  2-to-l  ratio, 
3/4  and  1/4  for  the  3-to-l  ratio,  and  4/5 
and  1/5  for  the  4-to-l  ratio.  These  rela- 
tionships may  be  stated  somewhat  differ- 
ently as:  if  the  ratio  of  parts  is  2  to  3,  then 
the  ratios  of  the  parts  to  the  whole  are  2  to 
5  and  3  to  5.  One  part  is  2/5  of  the  whole, 
and  the  other  3/5.  To  divide  anything  ac- 
cording to  the  ratio  2:3,  we  must  divide  it 
into  five  equal  parts.  Ability  to  think  in 
terms  of  parts  and  the  whole  is  funda- 
mental. 

(3)  A  proportion  is  an  expression  of 
equality  between  two  ratios,  and  because  a 
fraction  has  many  equivalent  forms,  any 
two  equivalent  forms  constitute  a  propor- 
tion. Thus,  1/3  equals  3/9  equals  4/12 
equals  5/15,  etc.  Common  ways  of  express- 
ing proportion  are:  "The  more  men  put  on 
the  job,  the  greater  the  amount  of  work 
done;"  "To  increase  the  amount  of  the 
mixture,  proportional  amounts  of  the  in- 
gredients are  needed;"  "To  enlarge  or  re- 
duce the  size  of  the  picture,  the  width  and 
length  must  be  increased  or  decreased  cor- 
respondingly," etc.  In  teaching  the  uses  of 
proportion  for  minimum  Army  needs  there 
is  no  need  for  such  terms  as  extremes, 
means,  third  proportional,  and  the  like. 
However,  the  expression  of  proportion  in 
the  form  x/4  =  7/6  should  be  known,  and 
the  ability  to  read  this  form  as  "x  is  to  4  as 
7  is  to  6"  frequently  supplies  a  convenient 
framework  for  the  solution  of  a  problem. 

Solving  proportions  with  the  aid  of  lit- 
eral notation  should  be  stressed.  The  idea 
and  the  skill  can  be  developed  by  many 
simple  and  varied  applications,  of  the 
types: 

(1)  If  2  in.  represents  13  mi.,  what  does 
5  in.  represent  ? 


13 


(2)  400  m.p.h.  is  how  many  ft.  per  sec, 
it  being  known  that  30  m.p.h.  is  14 
ft.  per  sec? 

400/x  =  30/44,  or 
x       44 
400  ~  30 

Many  simple  formulas,  as  in  the  expres- 
sion of  direct  variation  y  —  kx,  state  that 
the  ratio  of  the  variables,  y  to  x,  is  a  con- 
stant. Thus  in  the  formula  d  —  rt  when  r  is 
fixed,  the  ratio  of  d  to  t  is  equal  to  the  con- 
stant r.  The  student  should  recognize  the 
fact  that,  if  d'  =  5d,  then  t'  —  5t.  In  a  similar 
manner,  without  the  need  for  extensive  use 
of  the  language  of  inverse  variation,  the 
student  should  see  that,  if  the  distance  is 
constant,  the  rate  increases  as  the  time  de- 
creases. This  idea  has  been  presented  ear- 
lier in  the  tables  showing  the  variation 
when  numbers  are  multiplied  and  divided 
(see  A,  B,  C,  and  D  on  page  263).  A  table 
for  a  similar  purpose  may  be  made  for  a 
fixed  value  of  d  (say  600)  as  r  takes  the 
values  10,  20,  30,  40,  50,  etc  It  should  be 
noted,  that  r  becomes  twice,  three  times, 
...  as  great,  t  becomes  one  half,  one 
third,  ...  as  great. 

If  time  permits,  other  formulas  which 
will  repay  the  same  careful  type  of  anatysis 
are:  (1)  the  law  of  the  lever  Li/Lz=  TI'2  Hi, 
where  W\  and  Ws  are  the  weight  and  the 
force,  respectively,  and  L\  and  Li  are 
their  distances  from  the  fulcrum;  (2)  the 
formula  D/d  —  n/N  for  expressing  the  rela- 
tion between  the  diameters  of  two  pulleys 
or  gears  and  their  speed  of  rotation;  (3)  the 
formula  for  an  inclined  plane  F/W=h/d 
which  shows  that  the  ratio  of  the  force  7'1 
to  the  weight  W  is  the  same  as  the  ratio  of 
the  height  //  which  the  weight  must  be 
raised  to  the  length  d  of  the  inclined  plane] 

The  teacher  will  readily  think  of  other 
practical  uses  of  proportion  which  can  be 
used  to  make  the  work  concrete  and  inter- 
esting, as  well  as  the  use  of  the  trigonomet- 
ric functions  to  show  the  slope  or  grade  of 
a  road,  the  ratio  of  lead  to  height  in  setting 
guy  wires,  and  others. 
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H.  Powers  and  Roots" 
(Items  23-24) 

Minimum  Army  needs  with  respect  to 
powers  and  roots  consist  in:  (1)  under- 
standing the  symbolisms  which  indicate 
powers  and  roots;  (2)  knowing  what  pow- 
ers and  roots  of  numbers  are;  (3)  use  of 
some  algorism  for  finding  square  roots; 
and  (4)  skill  in  the  use  of  tables  of  squares 
and  of  square  roots. 

(1)  Understanding  of  the  symbolisms  for 
powers  and  roots,  the  exponent  and  the 
radical  sign  must  be  developed  so  that  the 
student  will  be  able  to  use  them  in  formu- 
las. He  must  know  that  the  exponent 
is  an  abbreviation  for  multiplication  when 
the  factors  are  all  alike.  Adequate  practice 
should  assure  that  the  student  distin- 
guishes between  such  expressions  as  2a3 
and  (2a)3.  Particular  attention  should  be 
paid  to  powers  of  10  and  to  the  square  root 
of  such  even  powers  of  10  as  102,  104,  and 
106.  In  this  connection,  finding  the  product 
of  decimal  fractions  by  powers  of  10  is 
a  good  kind  of  practice.  Such  practice  en- 
riches the  student's  concept  of  decimal 
notation  and  provides  a  useful  short-cut  in 
computation. 

(2,  3)  In  finding  roots,  particularly 
square  roots,  it  is  essential  that  the  stu- 
dent have  a  concept  of  root  so  connected 
with  his  other  mathematical  experiences  as 
to  be  subject  to  easy  recall.  This  seems  to 
imply  a  definition  related  logically  to  the 
algorism  for  finding  a  square  root.  The 
concept  of  the  square  root  of  a  number  as 
one  of  the  two  equal  factors  of  a  number 
meets  the  need  for  definition;  and  this 
concept  is  logically  related  to  finding  square 
root  by  division. 

Thus,  to  find  the  square  root  of  20,  one 
must  find  two  equal  factors  whose  product 
is  approximately  20.  The  number  4  is  too 

11  From  this  point  on,  the  discussions  of 
teaching  suggestions  for  most  topics  are  rela- 
tively short.  It  is  assumed  that  secondary  school 
teachers  of  mathematics  are  more  familiar  with 
these  briefly  treated  topics  than  with  those  re- 
lated to  the  teaching  of  arithmetic.  On  this  ac- 
count it  is  unnecessary  to  provide  detailed 
recommendations. 


small  since  4X4  =  16;  the  number  5  is  too 
large  since  5X5  =  25.  So  we  try  4.5.  Divid- 
ing 20  by  4.5  gives  a  quotient  of  4.44.  The 
factors  (approximate)  of  20  are  still  not 
equal,  being  4.44  and  4.5.  But  we  know 
that  the  required  equal  factors  lie  between 
4.44  and  4.5.  So  we  try  as  a  divisor  the  av- 
erage of  the  two  numbers  4.44  and  4.50. 
Thus  the.definition  of  square  root  is  closely 
connected  with  the  process  for  finding  a 
square  root  and  a  logical  bond  is  estab- 
lished to  aid  in  retaining  the  concept. 

(4)  As  they  are  usually  printed,  tables 
are  serviceable  for  finding  roots  and  exact 
powers  for  the  numbers  1  to  100.  For  larger 
or  smaller  numbers,  and  for  mixed  deci- 
mals even  within  this  range,  tables  are  not 
so  useful.  For  example,  tables  do  not  im- 
mediately show  the  exact  square  of  8.3; 
they  show  only  that  the  square  must  lie 
between  82  (64)  and  92  (81),  nearer  the 
former  than  the  latter.  To  find  the  exact 
square  of  8.3  in  a  table  one  must  know  that 
8.32  =  832-M02.  Similarly,  to  find  the 
square  root  of  0.83  in  a  table,  one  must 
know  that  \/0T83  =  a/83-^VIO2. 

These  illustrations  show  (a)  that  the 
usefulness  of  tables  for  finding  roots  and 
powers,  except  the  simplest,  can  be  easily 
exaggerated  and  (b)  that  the  skill  required 
to  use  tables  for  these  purposes  is  on  a 
higher  level  than  is  commonly  thought. 

I.  Graphs  and  Maps 
(Items  25-28) 

The  instructors  at  all  camps  visited  em- 
phasized the  need  for  the  ability  to  read 
grids  and  maps  as  one  of  the  most  impor- 
tant of  all  the  mathematical  needs  of  Army 
men.  Strong  emphasis  was  also  placed 
upon  the  ability  to  interpret  informational 
charts  and  simple  line  graphs.  These  needs 
are,  of  course,  quite  in  line  with  the  rapidly 
increasing  importance  of  understanding 
simple  graphic  techniques  in  normal  civil- 
ian life. 

What  are  some  of  the  reasons  for  the  im- 
portance given  to  graphs  and  maps  by 
training  officers  in  the  Army?  One  instruc- 
tor made  the  statement,  "There  is  not  a 
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soldier  in  any  branch  of  the  service  who 
will  not  have  to  know  how  to  read  grids 
and  maps.  In  fact,  the  life  of  any  soldier 
might  at  some  time  depend  upon  that  abil- 
ity." Soldiers  must  be  able  to  follow  routes 
that  have  been  plotted  on  maps;  they  must 
be  able  to  act  in  accordance  with  such  di- 
rections as:  "You  are  now  at  (104.6,  217.3). 
You  will  proceed  to  (110.0,  223.8)."  They 
must  be  able  to  determine  the  location  of 
certain  critical  positions,  such  as  the  place 
where  mess  is  to  be  served,  from  a  plotted 
line  of  march. 

In  order  properly  to  interpret  distances 
pictured  on  maps,  they  must  understand 
the  basic  principles  of  scale  drawing  and 
know  how  to  interpret  and  use  the  repre- 
sentative fraction  (R.F.)  for  a  given  map. 
They  must  know  that  the  numerator  of 
any  given  representative  fraction  stands 
for  a  certain  unit  on  the  map  while  the  de- 
nominator stands  for  a  corresponding 
number  of  units  on  the  terrain  mapped. 
The  two  representative  fractions  in  most 
frequent  use  are  1/20,000,  and  1/62,500. 
Here  one  unit  on  the  map  equals  20,000,  or 
62,500  units  on  the  ground;  these  are  the 
actual  working  approximations  of  the 
scales  1  foot  =  4  miles  and  1  foot  =12 
miles,  respectively.  Another  type  of  scale 
that  needs  to  be  understood  is  of  the  form 
1  inch  =  l  mile,  or  1  inch  =  5,280  feet. 
Then,  too,  there  are  times  when  it  is  neces- 
sary to  estimate  heights  of  certain  points  of 
terrain  from  a  map  showing  contour  lines. 
Maps  are  also  important  aids  in  artillery 
fire.  Targets  may  be  located  on  a  map;  ap- 
proximate hits  may  then  be  plotted  and 
proper  corrections  made. 

Protractors  and  dividers  are  frequently 
used  as  aids  in  map  reading.  Dividers  may 
be  used  in  determining  distances  or  in  lo- 
cating specified  points.  Protractors  are  im- 
portant in  determining  directions. 

As  stated  above,  the  simple  line  graph 
may  be  employed  to  portray  the  line  of 
march  of  a  body  of  troops.  The  broken  line 
graph  can  be  used  in  figuring  times  of  ar- 
rival and  distances  covered  or  to  be  cov- 
ered in  troop  movements.  For  example,  if 


a  column  of  infantry  is  proceeding  at  the 
rate  of  two  and  one-half  miles  per  hour,  a 
plotted  line  of  march  will  locate  it  at  any 
given  time  or  will  tell  at  what  time  it  will 
clear  certain  points  along  the  route. 

Required  less  frequently  are  the  abilities 
to  read  direct  or  alternating  current  graphs 
and  to  interpret  the  impulse  graph  of  a 
teletype  signal.  Although  not  every  soldier 
will  need  these  abilities,  it  should  be  noted 
that,  for  those  who  do  use  them,  they  are 
highly  important. 

Any  prospective  inductee  can  profit  from 
instruction  in  the  reading  of  graphs  and  in 
constructing  some  of  the  simpler  forms.  By 
the  time  a  student  has  reached  the  junior 
or  senior  high  school  he  should  have  been 
impressed  with  the  importance  of  graphs. 
From  experience,  both  self-obtained  and 
teacher-provided,  he  should  have  become 
acquainted  with  their  wide  use  in  purvey- 
ing information.  He  probably  will  not  know 
of  the  two  major  dangers  of  misinterpreta- 
tion of  graphs,  and  he  will  need  to  be  in- 
structed with  respect  to  them.  (1)  Ig- 
norance of  simple  basic  facts  in  the 
construction  of  graphs  may  cause  one  to 
read  inaccurately  the  information  which 
the  graph  accurately  presents.  (2)  Cleverly 
constructed  graphs  can  be  used  deliber- 
ately to  deceive  the  careless  reader  or  the 
reader  uninformed  in  the  art  of  interpret- 
ing graphs. 

Among  the  basic  facts,  simple  yet  im- 
portant, in  the  proper  reading  of  graphs, 
only  three  can  be  treated  here.  They  arc  as 
follows: 

(1)  The  student  must  know  what  scale  was 
used  in  the  construction  of  the  graph.  In 
reading  any  kind  of  graph  (pictograph,  bar 
graph,  etc.)  he  must  know  what  unit  is 
used.  In  Cartesian  graphs  he  should  under- 
stand the  frame  of  reference  made  by  the 
horizontal  and  vertical  axes  and  the  con- 
ventional cross-hatching  which  is  merely  a 
convenient  aid  to  accurate  graphing.  He 
should  appreciate  too  the  fact  that  differ- 
ent scales  may  be  set  up  on  the  two  axes, 
and  should  know  the  basic  considerations 
(such  as  height  and  spread  of  graph,  rela- 
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tive  size  of  units,  location  of  the  zero-line 
or  base-line,  etc.)  which  enter  into  the 
choice  of  these  scales.  He  should  have  a 
thorough  understanding  of  the  use  of  ratio 
in  determining  the  best  scale  to  use.  This 
use  of  ratio,  of  course,  should  have  been 
acquired  in  the  study  of  scale  drawing 
(Section  0),  and  should  carry  a  clear-cut 
understanding  of  the  representative  frac- 
tion (R.F.)  and  its  implications. 

It  should  be  clear  that  the  understand- 
ings mentioned  above  with  respect  to 
graphs  are  closely  associated  with  those 
required  in  map  reading.  The  student 
should  have  some  opportunity  to  learn 
how  to  approximate  distances  from  the  use 
of  maps.  The  use  of  highway  maps  in  plan- 
ning vacation  trips  and  estimating  dis- 
tances traveled  could  be  used  to  provide 
very  good  exercise  in  such  use  of  scales. 

(2)  In  graphs  that  are  used  to  make  com- 
parisons the  student  must  know  how  the  com- 
parisons are  to  be  made.  Bar  graphs  and 
pictographs  are  most  frequently  used  for 
this  purpose.  Comparisons  are  not  usually 
difficult  to  make  in  the  case  of  bar  graphs, 
for  only  lengths  are  to  be  compared.  There 
are  occasions,  however,  when  one  is  inter- 
ested in  more  than  a  mere  relative  contrast 
between  the  given  items.  For  example,  cer- 
tain lengths,  such  as  the  distance  necessary 
under  normal  conditions  to  stop  a  car 
traveling  at  different  speeds,  may  be  com- 
pared in  a  horizontal  bar  graph. 

(3)  The  student  should  know  that  line 
graphs  are  used  to  show  trends  and  that  con- 
ventionally a  rise  from  left  to  right  indicates 
an  increase  and  that  a  fall  indicates  a  de- 
crease. In  this  connection  the  following  are 
important:  the  selection  of  horizontal  and 
vertical  scales;  ability  to  detect  increases 
or  decreases  and  to  compare  changes  over 
corresponding  intervals  of  time;  and  the 
location  of  the  zero-line  or  base  line.  With- 
out these  understandings  proper  interpre- 
tation of  line  graphs  is  improbable. 

Up  to  this  point  the  emphasis  has  been 
upon  the  ability  to  read  and  interpret 
graphs.  Very  little  will  be  said  here  about 
the  construction  of  graphs.  A  high  degree 


of  skill  in  constructing  graphs  cannot  be 
listed  among  the  minimum  needs  of  the 
soldier.  However,  the  student  can  better 
appreciate  the  use  of  graphs  if  he  knows 
something  about  how  to  construct  them. 
To  meet  the  requirements  for  the  mini- 
mum needs  presented  in  this  report,  the 
student  should  have  experience  in  con- 
structing .straight  line  graphs,  simple  bro- 
ken line  graphs,  horizontal  and  vertical 
bar  graphs,  and  some  very  simple  circle 
graphs. 

As  a  final  word  in  this  connection,  it 
should  be  added  that  fairly  often  soldiers 
need  to  make  rough  map  sketches  or  draw- 
ings. Free-hand  drawing,  in  cases  where 
form  is  wanted  and  accuracy  is  not  impor- 
tant, would  be  an  aid  toward  developing 
this  desired  ability.  At  times  it  is  valuable 
to  follow  the  making  of  such  rough 
sketches  with  the  estimation  of  lengths 
and  possibly  of  areas  represented.  Some- 
times too  these  estimates  should  be 
checked  against  the  already  known  values 
of  these  lengths  and  areas  or  against  ap- 
proximations obtained  from  more  care- 
fully constructed  sketches. 

J.  Tables 
(Item  29) 

Basically  one  secures  information  from  a 
table  in  about  the  same  way  as  from  a 
graph.  The  likeness  arises  from  the  fact 
that  in  both  cases  an  item  of  information  is 
found  at  the  intersection  of  a  vertical  line, 
whose  position  is  determined  by  a  horizon- 
tal scale,  and  a  horizontal  line,  whose  posi- 
tion is  determined  by  a  vertical  scale. 
There  is  also  similarity  in  the  procedure  in 
the  inverse  problem  of  finding  a  number 
which  in  both  tables  and  graphs  is  usually 
represented  in  the  vertical  scale.  The  skills 
used  are  described  in  Section  I. 

Tables  which  seem  to  be  of  greatest  im- 
portance to  soldiers  are :  firing  tables,  such 
as  those  for  calculating  gun  elevation  and 
for  making  correction  for  windage;  tables 
of  conversion,  such  as  those  which  give 
the  equivalent  values  of  common  and  deci- 
mal fractions  and  which  indicate  the  equiv- 
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alence  of  degrees  and  mils;  and  calculating 
tables,  such  as  those  giving  squares,  cubes, 
and  square  roots.  The  frequency  with 
which  such  tables  are  used  in  the  Army 
makes  it  desirable  for  the  inductee  to  be 
able  to  deal  with  them  effectively. 

The  ability  to  read  tables  is  as  impor- 
tant for  civilian  life  as  for  Army  life.  It  is 
therefore  an  objective  for  general  educa- 
tion fully  as  much  as  it  is  an  objective  in 
pre-induction  training.  It  is  increasingly 
common  for  newspapers  and  other  periodi- 
cals to  present  data  in  tabular  form  for  the 
enlightenment  of  the  public. 

The  tables  which  the  enlisted  man  and 
the  average  citizen  are  expected  to  use  are 
usually  simple  in  structure,  and  the  fads 
or  relations  to  be  obtained  therefrom  cus- 
tomarily are  rather  easily  found.  It  follows 
that  the  abilities  to  be  developed  are  not 
difficult  to  teach.  The  principal  problem  is 
one  of  assuring  a  reasonabl}"  proficient  use 
of  mechanical  skills.  Speed  and  accuracy  in 
this  skill  will  result  from  significant  experi- 
ences with  tables,  when  provided  under 
conditions  which  reward  accuracy  and 
penalize  haste. 

Up  to  this  point  nothing  has  been  said 
about  interpolation  in  tables,  save  in  ta- 
bles of  roots  and  powers  (Section  H  pre- 
ceding). In  this  earlier  place  it  was  stated 
that  when  exact  figures  (roots  and  powers) 
are  needed,  tables  are  helpful  only  to  the 
student  who  possesses,  in  addition  to  the 
simple  skill  of  reading  tallies,  a  considera- 
ble degree  of  insight  into  the  theory  of  roots 
and  powers  as  this  operates  in  decimal  no- 
tation. Here  it  is  sufficient  to  add  that  or- 
dinarily the  requirements  of  the  practical 
need  are  met  when  the  student  rounds  off 
to  tabular  values.  As  a  matter  of  fad,  val- 
ues in  tables  frequently  involve  more  sig- 
nificant dibits  than  the  data  of  problems 
justify  using.  Those  who  arc  to  use  calcu- 
lation tables  should  know  that  in  such 
cases  a  great  deal  of  futile  effort  and  many 
unnecessary  sources  of  error  can  be  avoided 
by  rounding  off  the  table  values  to  the 
number  of  significant  figures  thai  is  war- 
ranted. 


K.  Formulas  and  Equations 
(Items  30-33) 

In  the  Army  the  minimum  requirement 
for  algebra  is  not  much  more  than  the 
ability  to  substitute  numbers  in  formulas 
and  to  solve  very  simple  equations.  In  gen- 
eral this  means  that  an  understanding  of 
the  symbolism  of  algebra  and  its  use  is 
about  all  that  is  necessary.  But  this  sym- 
bolism should  be  learned  meaningfully. 

Formulas. 

The  use  of  symbolism  varies  from  sub- 
stituting numerical  values  in  such  simple 
formulas  as  N  =  jA  to  fairly  complicated 
formulas  such  as  iV  =  RZKC  plus  a  per  cent 
of  .V  which  depends  on  the  size  of  N,  a  bas- 
ic formula  used  by  demolition  units.  Simi- 
larly, in  civilian  life  number  symbolism  is 
spread  over  a  wide  range  of  usage  and  in- 
cludes the  rather  complicated  formulas  of 
the  business  and  industrial  world.  Famili- 
arity with  the  basic  principles  and  the 
characteristic  simplicity  of  such  symbolism 
certainly  is  to  be  classed  among  mathemat- 
ical needs,  not  only  of  men  in  the  Armed 
Services,  but  of  every  intelligent  individ- 
ual. 

Abstractness  is  an  inherent  characteris- 
tic of  all  symbolism,  no  matter  how  simple. 
When  a  student  sees  the  symbol  r,  for  ex- 
ample, he  needs  aid  from  some  source  to 
enable  him  to  determine  whether  the  num- 
ber r  represents  "number  of  units  in  ra- 
dius," "number  of  units  in  rate,"  or  "num- 
ber of  ohms  in  resistance,"  or  any  one  of 
many  possible  measurements.  All  sym- 
bolism should  take  meaning  immediately 
it  is  associated  with  the  context  from 
which  it  is  derived.  It  then  follows  that 
symbols,  which  are  to  be  used  to  describe 
a  certain  situation,  should  be,  where  possi- 
ble, chosen  to  correspond  closely  with  the 
legend  of  the  situation.  For  example,  if  it  is 
cost,  iiki rain,  and  selling  price  with  which 
the  situation  is  concerned,  then  c,  m,  and  S, 
are  the  symbols  to  be  used;  if  it  is  area, 
length,  and  width,  then  A,  I,  iv.  However, 
teachers  should   make  it    very   plain  that 
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these  letters  are  not  abbreviations  of 
words,  but  are  symbols  for  numbers. 

There  are  certain  standard  formulas 
which  are  of  sufficient  general  importance 
to  justify  their  being  committed  to  mem- 
ory. From  the  point  of  view  of  minimum 
needs  of  the  armed  services,  the  most 
important  formulas  to  be  memorized  are 
the  area  formulas  for  circle,  triangle,  and 
rectangle;  the  volume  formulas  for  cylin- 
der and  rectangular  solid ;  and  the  formula 
for  distance,  rate,  and  time. 

No  treatment  of  formulas  can  be  con- 
sidered satisfactory  unless  some  attention 
is  given  to  the  concepts  of  constant,  varia- 
ble, and  dependence.  From  the  point  of  view 
of  minimum  needs  it  is  sufficient  to  de- 
velop the  distinction  between  constant  and 
variable  with  emphasis  on  the  absence  and 
presence  of  change,  and  the  concept  of  de- 
pendence with  emphasis  on  the  fact  that 
the  value  of  one  variable  may  depend  on 
the  value  of  another.  For  example,  the  dis- 
tance traveled  by  an  automobile  going  at 
an  average  rate  of  35  miles  per  hour  de- 
pends upon  how  long  it  travels.  There  are 
many  such  simple  examples  which  can  be 
used  from  life  experiences  to  bring  out  the 
concept  of  dependence  as  expressed  in  a 
formula. 

The  principal  use  of  any  formula  is,  by 
substituting  certain  given,  or  determined, 
values  of  independent  variables,  to  deter- 
mine corresponding  values  for  the  depend- 
ent variable.  This  understanding  seems  to 
be  a  fairly  difficult  one  to  acquire.  Part  of 
this  difficulty  may  be  attributed  to  inabil- 
ity to  perform  the  fundamental  operations 
of  arithmetic,  and  part  to  the  failure  to 
comprehend  the  full  significance  of  sym- 
bolic representation.  Many  students  who 
fully  comprehend  that  the  symbol  18/6 
means  that  the  number  18  is  to  be  divided 
by  the  number  6,  are  unable  to  interpret 
a/b  as  a  symbol  meaning  some  number 
represented  by  a  divided  by  some  number 
represented  by  b.  This  understanding  and 
appreciation  may  be  developed  if  the  stu- 
dent is  given  experience  in  setting  up 
formulas  to  describe  familiar  situations. 


Equations. 

As  a  natural  outgrowth  of  substitution 
in  formulas  there  arises  the  solution  of 
equations.  For  example,  if  it  is  known  that 
at  a  certain  height  from  the  ground  the  cir- 
cumference of  a  tree  measures  13  feet,  the 
diameter  of  the  tree  can  be  found  by  solv- 
ing the  equation  13  =  3. 14  d.  The  only  equa- 
tions which  need  receive  systematic  atten- 
tion in  this  outline  of  minimum  needs  are 
the  six  types  of  simple  linear  equations 
given  on  page  249. 

In  developing  the  concept  of  what  an 
equation  is  and  how  it  is  to  be  used,  the 
idea  of  balance  should  be  stressed.  An  equa- 
tion can  be  defined  as  a  statement  that 
two  quantities  or  expressions  are  equal  in 
value.  With  this  definition  it  should  be 
fairly  simple  to  point  out  the  necessity  for 
maintaining  balance  in  order  to  maintain 
equality.  Need  for  balance  may  be  used  as 
the  basis  for  the  meaningful  development 
of  the  axioms  for  addition,  subtraction, 
multiplication,  and  division.  Transposi- 
tion should  not  be  introduced  as  a  tech- 
nique at  all.  It  might  be  allowed  as  a  short 
cut  for  those  who  detect  it  and  who  fully 
comprehend  the  significance  of  what  they 
are  doing.  The  four  axioms  should  be  rec- 
ognized as  no  more  than  corollaries  of  the 
more  general  axiom:  "Whenever  the  value 
of  one  side  of  an  equation  is  changed  in  any 
manner  whatever,  the  value  of  the  other 
side  must  be  changed  in  the  same,  or  an 
equivalent,  manner.  Otherwise,  the  bal- 
ance will  not  be  maintained  and  the  equa- 
tion will  be  destroyed."  This  principle 
should  be  kept  in  the  foreground,  when 
dealing  with  equations. 

For  students  who  have  difficulty  in  de- 
termining what  operation  is  needed  to 
transform  equations,  the  following  consid- 
erations may  be  used  as  guides: 

(1)  The  four  fundamental  operations  of 
arithmetic  may  be  related  in  two  pairs  of 
inverse  operations,  namely:  addition  and 
subtraction,  multiplication  and  division. 
Any  result  obtained  by  a  given  operation 
can  be  undone  by  using  the  corresponding 
inverse  operation. 
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(2)  To  solve  a  linear  equation  in  one  un- 
known the  equation  must  be  transformed 
so  that  the  unknown  will  be  alone  on  one 
side  of  the  equation.  To  do  this  we  must 
eliminate  all  other  quantities  on  that  side 
of  the  equation. 

(3)  To  eliminate  these  quantities  we 
must  undo  the  operations  which  associate 
them  with  the  unknown.  For  example,  in 
z+4  =  12,  4  has  been  added.  Hence  to 
undo  this  operation,  4  must  be  subtracted 
from  both  sides.  Likewise  in  s/4  =  12,  x  has 
been  divided  by  4.  Hence,  to  undo  this 
operation,  both  sides  must  be  multiplied 
by  4. 

L.  Positive  and  Negative  Numbers 
(Item  34) 

We  are  concerned  here  only  with  those 
uses  of  positive  and  negative  numbers 
which  will  meet  minimum  Army  needs. 
Hence  we  shall  pay  no  attention  to  opera- 
tions with  such  numbers.  Men  in  the 
armed  services  do  have  occasion  to  under- 
stand the  nature  of  directed  numbers  and 
their  use  in  indicating  opposite  qualities 
and  positions.  They  should  therefore  know 
how  to  establish  a  zero  point  and  to  read 
positive  and  negative  positions  to  the  right 
or  left,  above  or  below  this  zero  point. 
They  should  also  know  how  to  read  posi- 
tive and  negative  angles  particularly  when 
related  to  the  north  point  as  zero.  Such 
ability  is  important  in  interpreting  rifle 
fire,  giving  directions,  interpreting  ma- 
chine gun  firing  tables,  sighting  certain 
types  of  guns,  and  in  reading  maps  and 
thermometers. 

To  develop  a  clear-cut  concept  of  the 
nature  of  positive  and  negative  numbers 
and  their  characteristics  of  oppositeness, 
direction,  and  position,  the  most  satisfac- 
tory approach  is  to  be  found  in  the  number 
scale.  Its  use  should,  of  course,  be  supple- 
mented with  such  familiar  concepts  as 
temperatures  above  and  below  zero,  credits 
and  debits,  and  income  and  outgo.  The 
student  should  not  be  allowed  to  think  of  a, 
negative  number  as  one  "whose  value  is 
less  than  zero"  and  of  a  positive  number  as 


one  "whose  value  is  greater  than  zero."  He 
should  understand  that  a  directed  number 
gets  its  significance  through  reference  to 
some  pre-established  zero  point,  which 
may  be  arbitrarily  chosen. 

M.  Measurement 
(Items  35-40) 

Measurement  is  so  important  in  both 
Army  and  civilian  life  that  it  merits  ex- 
tended attention  here,  the  more  so  since 
the  traditional  kind  of  instruction  is  quite 
unlikely  to  produce  the  needed  concepts 
and  skills. 

Concept  of  a  unit. 

The  history  of  measurement  records  the 
early  appearance  and  use  of  natural  units 
of  measure,  such  as  the  cubit  (length  of  the 
forearm),  the  foot,  the  furlong  (length  of  a 
furrow),  the  hand,  and  the  yard  (the  dis- 
tance from  the  nose  to  the  end  of  the  out- 
stretched arm).  Some  of  these  natural 
units,  only  part  of  them  conventionalized] 
are  in  use  today.  The  child  uses  his  span  in 
playing  marbles,  his  finger  width  in  choos- 
ing sides  in  a  ball  game,  his  foot  or  stick 
length  in  playing  cat,  and  his  Scout  staff  in 
woodcraft.  Too,  the  soldier  uses  his  pace  in 
measuring  distance  and  his  finger  width  in 
placing  a  distant  object,  and  he  sights 
along  the  outstretched  finger,  first  with 
one  eye  and  then  with  the  other,  to  judge 
the  number  in  a  column  of  marching  men. 

These  examples  of  natural  units  serve 
two  purposes:  they  show,  first,  the  nature 
of  measurement,  as  a  process  of  applying 
some  unit  as  many  times  as  may  be  needed 
to  obtain  the  desired  measurement,  and, 
second,  the  nature  of  the  unit  of  measure. 
The  latter  need  not  be  standardized,  pro- 
vided that  exactness  is  not  required  and 
that  the  final  estimate  achieved  does  not 
need  to  be  used  by  another  whose  natural 
units  may  be  different. 

Both  of  these  facts  are  significant  for  in- 
struction in  the  field  of  measurement.  To 
start  with  the  second  fact,  initial  experi- 
ences in  measuring  should  be  practical  and 
concrete.  At  this  time  the  units  may  quite 
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properly  be  unconventional.  Application 
of  these  natural  units  in  significant  prob- 
lem situations  will  reveal  the  nature  of 
measurement  as  a  process,  without  com- 
plications from  considerations  of  standard 
scales.  Later  on,  the  shortcomings  of  nat- 
ural units  should  be  demonstrated  and 
the  advantages  of  standardized  units  im- 
pressed upon  the  student.  At  this  stage  in 
learning  it  is  worth  while  to  have  the  stu- 
dent convert  some  of  his  natural  units  into 
standard  units.  For  the  kind  of  estimating 
which  he  will  have  to  do,  either  as  soldier 
or  as  citizen,  it  is  valuable  for  him  to  know 
in  standard  units  the  length  of  his  pace, 
for  example,  and  of  his  span,  the  width  of 
his  finger,  and  the  finger  joint  which  he 
should  use  as  being  nearest  in  length  to  an 
inch.  A  further  value  of  this  process  of 
conversion  is  that  at  the  same  time  it  in- 
creases the  meaning  of  the  standard  units 
themselves. 

Common  units. 

Mere  knowledge  of  the  names  of  com- 
mon units  of  measure  is  of  little  worth,  and 
memorized  tables  of  such  names  have  no 
more  to  recommend  them.  Yet  it  is  not  un- 
common to  assume  that  the  student  who 
can  recite  the  tables  of  measure  has  ade- 
quate knowledge  of  the  units  and  their 
relationships  and  has  adequate  ability 
to  use  them  in  practical  situations. 
How  far  this  assumption  departs  from 
the  truth  is  easily  demonstrated.  Let 
the  teacher  send  six  students  to  the  black- 
board to  draw  the  true  outline  of  a  pail 
that  will  hold  a  quart.  The  drawings  may 
vary  from  the  size  for  a  pint  to  the  size  for 
a  gallon.  Or,  let  students  be  asked  to  esti- 
mate the  weight  of  a  pile  of  ten  books,  or 
the  length  of  a  rope,  or  the  distance  be- 
tween two  objects  a  half-mile  apart,  or  the 
area  of  the  school  lawn.  Again  many  errors 
will  be  of  fantastic  proportions,  and  the 
range  of  estimates  will  be  extreme. 

As  has  been  already  implied,  adequate 
familiarity  with  units  of  measure  is  best 
attained  by  using  them  in  concrete  set- 
tings. It  is  the  teacher's  responsibility  to 


provide  such  experiences.  One  aspect  of 
this  provision  is  to  see  that  the  classroom  is 
equipped  with  the  needed  materials — foot 
rules,  yard  sticks,  25-,  50-,  or  100-foot 
tape,  protractors,  meter  sticks,  compasses, 
dividers,  thermometers,  scales  for  weigh- 
ing, measuring  cups  marked  with  ounces, 
quart  and  pint  measures,  and  such  others 
as  can  be  secured  conveniently. 

The  other  aspect  of  instruction  is  that 
these  instruments  actually  be  used,  to  the 
end  that  the  student  may  learn  more  about 
units  of  measure,  more  about  the  process 
of  measurement,  and  more  about  the  skills 
involved  in  estimation  (see  below)  as  well 
as  the  importance  of  precision  in  measure- 
ment when  exact  measures  are  needed. 

Applications. 

The  word  significant  may  be  used  to 
characterize  the  problems  in  connection 
with  which  measurement  is  to  be  employed 
in  school.  Textbook  problems  are  not  sig- 
nificant to  the  average  student.  Such 
problems,  suitable  for  practice  at  a  later 
time  largely  to  insure  proficiency  in  skills 
otherwise  learned,  cannot  be  significant 
because  they  do  not  arise  from  personal 
needs  on  the  part  of  the  student.  Hence,  if 
textbook  problems  are  used  at  all  in  the 
early  stages  of  teaching,  they  should  serve 
chiefly  as  models  upon  which  to  frame 
more  realistic  situations  for  measurement. 

The  classroom  offers  some  opportunities 
for  the  significant  application  of  measure- 
ment. For  certain  needs  the  dimensions  of 
the  room  itself  and  of  objects  in  the  class- 
room may  be  determined.  A  mimeographed 
scale  drawing  of  the  classroom  may  be 
used  for  practice  in  reading  such  repre- 
sentations, the  dimensions  on  the  drawing 
being  measured  by  dividers  and  rulers  and 
then  checked  against  the  actual  dimensions 
of  the  room.  But  in  so  far  as  is  practicable, 
experience  with  measurement  should  take 
place  out-of-doors.  By  walking,  the  stu- 
dent can  learn  the  distance  of  a  mile  in 
terms  of  time.  By  measuring  a  plot  of 
ground  in  the  school  yard,  he  may  secure  a 
useful  concrete  way  of  thinking  of  an  acre. 
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Such  experiences  in  measuring  also  give 
opportunity  to  use  the  tape  and  the  trans- 
it. The  latter  need  be  only  a  12"X12" 
board  to  which  a  protractor  has  been  at- 
tached, the  whole  mounted  on  a  tripod. 
This  homemade  transit  can  be  constructed 
for  a  few  cents  in  the  school  shop  and  is 
adequate  for  most  needs.  One  such  transit 
should  be  provided  for  each  set  of  four 
students.  Out-of-door  practice  in  measure- 
ment with  the  transit  and  with  other 
equipment  should  extend  to  the  solution  of 
problems  by  scale  drawings  or  the  use  of 
trigonometric  functions,  according  to  the 
ability  of  the  class.  In  some  instances  this 
practice  must  go  beyond  minimum  Army 
needs  if  real  competence  is  to  be  achieved. 

Operations  with  measures. 

Civilians  and  soldiers  alike  have  to  be 
able  to  add,  subtract,  multiply,  and  divide 
denominate  numbers.  As  in  the  case  of  all 
other  abilities,  skill  is  to  be  had  only  from 
practice.  Again,  as  in  the  case  of  all  other 
skills,  this  practice  may  be  furnished  too 
soon,  before  the  student  has  sound  con- 
cepts of  units  of  measure  and  before  he 
understands  what  happens  practically 
when  he  adds  or  otherwise  computes  with 
units  of  measure.  Nothing  is  gained  by  set- 
ting computational  tasks  with  denominate 
numbers  until  need  for  these  operations 
has  been  demonstrated  and  until  the  op- 
erations so  applied  will  make  sense  to  the 
student.  Once  this  stage  has  been  reached, 
the  student  is  ready  to  profit  in  a  real  way 
from  practice  in  computing  with  units  of 
measure.  The  practice  assigned  should  in- 
clude sonic  experience  in  converting  units 
in  one  scale  into  units  in  another  scale.  At 
first  this  abstract  practice  may  well  be 
checked  a  few  times  by  reference  to  con- 
crete experience. 

Estimation. 

As  a  matter  of  fact,  the  soldier  and  the 
civilian  make  estimates  far  more  fre- 
quently than  they  compute  with  units  of 
measure  or  actually  measure  quantities, 

distance,  weight,  and  volume.  For  exam- 


ple, every  soldier  needs  to  be  able  to  esti- 
mate distances  between  100  yd.  and  600 
yd.  in  order  to  set  the  sights  on  his  gun. 
Soldiers  in  Ordnance  must  be  able  to  select 
at  a  glance  wrenches  of  various  sizes.  Sol- 
diers in  the  Signal  Corps  must  be  able  to 
estimate  100-ft.  distances  between  com- 
munication poles  and  the  11-  or  16-ft. 
clearance  of  wires  over  different  classes  of 
roads. 

The  ability  to  make  reasonably  accurate 
estimates  depends  upon  sound  concepts  of 
units  of  measure,  natural  or  standard,  and 
upon  adequate  experiences  in  applying 
these  units.  Experience  in  estimating  will 
scarcely  be  adequate  if  it  is  limited  to  the 
activities  which  are  usually  organized 
within  the  walls  of  the  classroom.  The 
value  of  natural  units  for  purposes  of  esti- 
mation has  already  been  suggested,  but 
the  value  of  these  units  is  greatly  enhanced 
if  the  user  is  able  to  convert  them  at  once 
into  standard  units.  To  illustrate,  the  sol- 
dier who  in  high  school  has  been  a  track 
man  may  estimate  distances  in  terms  of 
the  50-  or  100-  or  220-yd.  dash.  One  who 
formerly  was  a  railroad  man  may  estimate 
distance  in  terms  of  box-car  lengths. 
Still  another  may  estimate  the  sizes 
of  timbers  or  the  diameters  of  trees 
by  the  span  or  the  width  of  the  hand. 
Such  natural  units  are  seldom  recognized 
and  taught  in  classroom  instruction,  but 
their  usefulness  warrants  such  recognition. 

The  chances  of  successful  estimation  are 
increased  if  the  student  knows  mathemati- 
cal values  well  and  is  familiar  with  com- 
mon approximate  equivalents.  He  will  find 
it  useful,  for  example,  to  know  that  17/64" 
is  a  little  more  than  J";  that  0.035  is  half  a 
hundredth  less  than  0.04;  that  a  rivet 
0.316"in  diameter  cannot  enter  ai%  "drilled 
hole.  Among  the  common  approximate 
equivalents  which  it  is  well  for  the  student 
to  know  are:  a  kilometer  is  about  f  mile;  a 
meter  is  about  3  in.  more  than  a  yard;  a 
liter  is  a  little  more  than  a  liquid  quart;  a 
grain  is  about  15  grains;  an  ounce  (apothe- 
caries) is  about  31  grains;  a  kilogram  is 
about  2y  lb.;  5  c.c.  equal  one  teaspoonful; 
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5    centimeters     equal    about    2    inches. 

Limits  of  accuracy . 

When  actual  measurement  is  under- 
taken, the  degrees  of  accuracy  required 
may  vary.  In  other  words,  accuracy  of 
measurement  is  a  relative  matter.  An  error 
of  £"  in  the  measured  length  of  a  40'  piling 
is  not  usually  serious,  but  an  error  of  the 
same  amount  in  measuring  the  diameter  of 
a  howitzer  is  likely  to  be  disastrous.  This 
concept  of  acceptable  and  unacceptable 
amounts  of  error  in  measurement  is  known 
as  tolerance  and  as  limits  of  accuracy.  In 
the  meaning  of  these  terms  in  this  report 
there  is  no  implication  that  the  student 
must  be  able  through  elaborate  calculation 
to  determine  per  cent  of  error  or  per  cent 
of  relative  error.  What  is  implied  is  that 
the  student  must  have  a  common  sense 
understanding  of  the  terms  as  related  to 
the  situations  in  which  they  are  used.  An 
error  of  0.001"  in  making  a  machine  part 
may  well  be  a  greater  error  than  an  er- 
ror of  1"  in  measuring  100';  an  error  of  1 
grain  in  weighing  a  drug  or  of  1  c.c.  in 
measuring  a  medicine  may  be  fatal  in  a 
hospital;  an  error  of  1°  in  measuring  an 
angle  on  a  scale  drawing  may  make  an  er- 
ror of  many  yards  in  an  indirect  measure- 
ment. 

N.  Geometric  Concepts 
(Items  41-43) 

The  mastery  of  the  geometric  concepts 
mentioned  in  the  outline  of  essential  math- 
ematics cannot  be  obtained  by  merely 
memorizing  definitions.  For  each  concept 
there  must  be  enough  understanding  to 
guarantee  its  usefulness  and  its  actual  use. 
Admittedly,  the  degree  to  which  under- 
standing needs  to  be  carried  varies  from 
term  to  term.  It  is  enough  that  the  soldier 
in  Ordnance  be  able  to  identify  elliptical 
and  parabolic  cams,  but  for  most  of  the 
listed  geometric  terms  much  more  than 
mere  identification  is  required.  In  general, 
the  following  should  be  accepted  as  objec- 
tives for  instruction:  (1)  ability  to  recog- 
nize the  form,  (2)  knowledge  of  its  funda- 


mental properties,  (3)  skill  in  representing 
the  form  by  a  drawing,  and  (4)  competence 
in  using  the  form  where  and  when  needed 
in  practical  situations. 

The  degree  to  which  the  student  is  able 
to  identify  geometric  forms  and  to  retain 
the  concepts  which  he  has  learned  depends 
upon  the  number  and  variety  of  relation- 
ships he  is  able,  under  instruction,  to  es- 
tablish. In  a  word,  many  contacts  are  re- 
quired to  develop  and  fix  concepts  of  geo- 
metric forms  and  their  properties.  These 
contacts  should  not  be  restricted  to  class- 
room work  with  pencil  and  paper  (a  cau- 
tion which  has  appeared  many  times  in 
this  report),  but  should  include  practice  in 
recognizing  geometric  forms  out-of-doors. 
For  example,  a  telephone  line  is  not 
straight,  but  has  a  sag.  Perpendiculars  are 
visible  everywhere,  as  well  as  natural 
forms  which  are  approximately  vertical. 

Whether  a  line  is  truly  vertical  can  be 
determined  by  a  plumb  line  or  by  use  of  the 
3-4-5  relationship  to  something  else  which 
is  known  to  be  horizontal.  Horizontals, 
which  are  so  important  in  carpentry, 
among  other  jobs,  are  also  somewhat  gen- 
erally visible  inside  and  outside  the  school. 
Tests  can  be  applied  to  determine  whether 
objects  assumed  to  be  horizontal  are  ac- 
tually so,  by  use  of  the  level  or  again  by 
reference  to  the  3-4-5  relationship,  this 
time  to  something  known  to  be  vertical  or 
perpendicular.  Right  and  isosceles  tri- 
angles may  be  located  in  many  natural 
forms  and  particularly  in  architecture,  as 
can  also  the  forms  of  the  cylinder,  the 
cone,  the  prism,  and  the  sphere.  Regular 
polygons  are  found  in  flowers,  in  vegeta- 
bles, and  especially  in  snowflakes.  In  all 
instances,  when  the  form  is  recognized, 
study  should  be  continued  to  isolate  and 
identify  the  fundamental  properties.  In 
connection  with  this  study  it  is  possible  to 
discover  and  learn  the  size  of  each  angle  in 
an  equilateral  triangle  and  in  a  regular 
hexagon  and  octagon.  It  is  also  possible  in 
this  study,  if  opportunity  arises  and  the 
need  is  apparent,  to  go  beyond  the  mini- 
mum list  of  geometric  concepts  mentioned 
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in  the  outline.  The  tangent  and  cotangent 
ratios  are  used  in  the  Army  even  when  the 
names  of  these  functions  are  not  employed. 
The  slope  or  grade  of  a  road  is  expressed 
by  the  Engineers  as  the  vertical  rise  over 
the  horizontal  distance,  the  ratio  of  lead 
over  height  is  used  in  the  Signal  Corps  in 
attaching  a  guy  wire  to  a  pole;  and  men  in 
Ordnance  use  the  sine  bar  in  the  shop. 

Accurate  knowledge  of  geometric  forms 
obviously  includes  knowledge  of  the  fun- 
damental properties  inherent  in  their  defi- 
nitions; but  it  also  includes  knowledge  of 
other  properties  which  may  be  deduced 
therefrom  as  well  as  still  others  derived 
from  such  formulas  as  those  for  the  area  of 
a  plane  figure,  for  the  perimeter  of  a  plane 
figure,  and  for  the  volume  of  a  solid.  These 
classes  of  properties  may  be  illustrated.  A 
square  is  a  figure  with  four  right  angles 
and  four  equal  sides.  If  this  definition  does 
not  distort  logic  too  much,  it  follows  that 
the  basic  properties  of  the  square  are  the 
four  right  angles  and  the  four  equal  sides. 
By  definition,  lines  are  parallel  when,  if 
cut  by  a  transversal,  the  corresponding 
angles  are  equal.  This  definition  contains 
the  fundamental  properties  of  parallel 
lines;  but  others  ma}'  be  inferred.  If  the 
corresponding  angles  of  parallel  lines  cut 
by  a  transversal  are  equal,  then,  since  ver- 
tical angles  are  equal,  so  also  are  the  alter- 
nate interior  angles.  From  these  inferred 
properties  it  follows  (a)  that  the  opposite 
angles  of  a  parallelogram  are  equal  and 
(b)  that  the  sum  of  the  angles  of  a  triangle 
is  180°.  The  foregoing  statements  do  not 
imply  a  course  in  systematic  geometry. 
They  show  how  to  prevent  facts  and  con- 
cepts from  being  learned  as  isolated  and 
unique. 

In  the  teaching  of  geometric  concepts, 
the  activity  of  drawing,  besides  developing 
a  skill  of  importance  in  its  own  right  (see 
Section  0),  is  both  a  good  instructional  de- 
vice and  a  good  evaluating  device.  Draw- 
ing aids  in  learning  geometric  concepts  by 
forcing  attention  to  the  critical  aspects  of 
the  geometric  form  or  concept  in  question 
and  by  affording  practice  in  the  use  of  pro- 


tractors, dividers,  and  compasses.  It  aids 
in  the  evaluation  of  learning  by  setting  a 
crucial  test .  The  student  who  can  reproduce 
geometric  forms  by  drawing  from  memory 
has  given  evidence  of  learning  that  is  more 
convincing  than  is  the  mere  ability  to  de- 
fine or  to  select  from  suggested  alternative 
definitions. 

In  conclusion,  let  it  be  said  once  more 
that  geometric  concepts  are  learned  when 
they  can  be  used  intelligently.  The  best 
preparation  for  intelligent  use  is  learning 
and  practice  in  concrete,  practical  situ- 
ations, motivated  wherever  possible  by 
personal  need.  One  last  example:  (a)  the 
formulas  for  area  and  volume  can  be  mem- 
orized and  immediately  employed  in  com- 
putation; or,  (b)  they  can  be  developed 
through  concrete  experience — that  for 
area,  by  having  the  student  count  the 
number  of  one-inch  squares  required  to 
cover  a  surface ;  that  for  volume,  by  having 
him  fill  a  box  with  one-inch  cubes.  The  re- 
sult of  procedure  (a)  will  be  superficial, 
useless  knowledge.  The  result  of  (b),  pro- 
vided it  is  employed  often  enough  and  with 
different  materials  in  different  situations 
will  be  knowledge  that  will  function  in  new 
problem  situations. 

0.  Drawing  and  Construction 
(Items  41-47) 

In  all  branches  of  the  service  the  train- 
ing officers  consulted  marked  as  very  fre- 
quently needed  the  ability  to  read  blue- 
prints, maps  and  sketches.  In  the  case  of 
maps,  sketches,  and  grids  (coordinate  sys- 
tems), the  needed  ability,  they  said,  in- 
cludes that  of  orientation  with  respect  to 
compass  hearings.  In  turn,  the  ability  to 
orient,  when  the  lines  of  the  grid  do  not 
show  compass  north,  involves  the  under- 
standing of  positive  and  negative  num- 
bers. (See  Section  L.)  The  requisite  knowl- 
edge and  abilities,  it  needs  scarcely  be 
pointed  out,  cannot  be  acquired  by  prac- 
tice alone  in  examining  completed  grids, 
maps,  and  blueprints  in  textbooks.  Here 
again  mathematical  sense  is  of  critical  im- 
portance. As  is  true  elsewhere,  mathemat- 
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ical  sense  in  connection  with  maps  and 
grids  must  be  based  upon  understanding, 
and  the  needed  understanding  is  most 
surely  guaranteed  by  engaging  in  activi- 
ties which  go  beyond  the  study  of  prod- 
ucts which  have  already  been  worked  out 
by  others. 

In  the  case  of  mapping,  the  scale  is  fre- 
quently given  in  the  form  of  a  representa- 
tive fraction,  R.F.  (such  as  1/20,000), 
where  the  numerator  stands  for  a  distance 
on  the  map  and  the  denominator  for  a  dis- 
tance on  the  ground.  The  teacher  will  rec- 
ognize that  the  particular  R.F.  mentioned 
is  somewhat  more  difficult  than  the  more 
usual  forms,  such  as  1"  =  1  mi.  (R.F., 
1/63,360).  (See  the  discussion  of  represen- 
tative fractions  in  Section  I.)  Ability  to 
read  maps  in  which  R.F.'s  are  stated  in- 
clude-;, obviously,  understanding  of  the 
particular  R.F.  employed  and  understand- 
ing of  orientation.  But  instruction  cannot 
stop  at  this  point,  because  sometimes  it  is 
necessary  to  determine  the  R.F.  from  a 
foreign  map  when  none  is  given  on  the 
map  actually  being  used.  In  addition,  the 
translation  of  an  R.F.  such  as  1/63,360  so 
as  to  determine  the  number  of  yards  be- 
tween two  points  a  certain  number  of 
inches  apart  on  the  map  requires  some 
computation,  and  practice  should  be  given 
in  this  connection. 

In  the  case  of  blueprint  reading,  the 
needed  competences  are  (1)  to  use  the 
measurement  of  parts  given,  (2)  to  find 
the  dimensions  of  parts  not  given,  and  (3) 
to  visualize  the  exact  shape  and  form  of  the 
part  represented.  The  last  named  ability  is 
very  complex;  it  includes  some  degree  of 
abstraction  and  seems  to  be  dependent  on 
considerable  experience  both  with  reading 
and  with  making  scale  drawings. 

The  equipment  needed  in  teaching  draw- 
ing and  construction  within  the  limits  of 
this  report  has  been  partly  outlined  in  the 
section  on  Measurement  (Section  M).  Ob- 
viously needed  are  rulers  calibrated  (1)  to 
thirty-seconds  of  an  inch  and  (2)  to  tenths 
of  an  inch.  A  reasonable  approximation  of 
the  latter  type  of  ruler  can  be  obtained  by 


using  graph  paper  which  is  ruled  10  squares 
to  the  inch.  Besides  rulers,  compasses, 
dividers,  and  protractors  are  essential.  Use 
of  drawing  boards,  T-squares,  and  drawing 
triangles  will  make  experiences  in  scale 
drawing  more  valuable  and  more  interest- 
ing. These  last-named  kinds  of  equipment 
need  not  be  elaborate  and  can  be  made  in 
the  school  .shop  or  by  the  student  at  home. 
They  facilitate  the  making  of  scale  draw- 
ings because  of  the  ease  with  which  paral- 
lels and  perpendiculars  may  be  con- 
structed. If  drawing  boards,  T-squares, 
and  triangles  are  lacking,  graph  paper  will 
again  make  a  good  substitute,  for  the 
parallel  and  perpendicular  lines  on  graph 
paper  may  be  used  to  good  effect.  A 
wooden  triangle  and  ruler  can  serve  the 
same  purpose. 

So  far  as  possible,  instruction  in  drawing 
and  construction  should  be  definitely  re- 
lated to  problems  of  real  worth.  Scale 
drawings  of  machine  parts  and  of  house 
plans  should  be  made  and  studied;  ortho- 
graphic drawings  of  simple  objects  should 
be  constructed;  and,  when  feasible,  as  has 
already  been  suggested,  blueprints  should 
be  studied.  Problems  requiring  the  finding 
of  the  side  or  hypotenuse  of  a  right  triangle 
can  be  set  up  from  real  situations  arising 
inside  or  outside  the  classroom.  In  all  draw- 
ing and  construction,  whether  in  such  real 
problems  or  in  practice  work  assigned  to 
secure  proficiency,  the  student  must  draw 
lines  carefully  so  that  they  actually  pass 
through  the  required  points  and  draw  an- 
gles so  that  they  are  the  correct  size.  As  in 
all  other  mathematical  learning,  the  most 
accurate  results  are  secured  if  each  com- 
pleted step  is  tested  out  by  common  sense 
checks. 

Although  the  minimum  objectives  in 
drawing  and  construction  are  stated  so  as 
to  include  only  the  ability  to  read  and  un- 
derstand, competence,  even  of  this  degree 
of  simplicity,  can  be  assured  only  by  ex- 
tension of  the  topics  in  classroom  teaching. 
Many  of  the  extensions  may  have  but  rare 
application  in  the  Army  but  they  con- 
tribute, as  learning  experiences,  to  the  ob- 
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jectives  sought  for  the  skills  in  question  as 
well  as  to  other  objectives  discussed  in  ear- 
lier parts  of  this  report.  Some  of  these  ex- 
tensions are:  the  use  of  scale  drawings  to 
solve  problems  in  indirect  measurement  by 
the  construction  of  triangles,  or  to  solve 
problems  by  the  use  of  lines  which  repre- 
sent force  and  direction  (vectors);  geomet- 
ric constructions  (as  opposed  to  drawings 
made  with  the  protractor  and  drawing 
board  equipment)  for  erecting  perpendicu- 
lars, bisecting  angles  and  line  segments, 
copying  angles,  and  dividing  a  line  seg- 
ment into  equal  parts;  and  the  Pythago- 
rean relation.  To  these  extensions  may  be 
added  for  students  with  adequate  capacity, 
preparation,  and  interest,  the  use  of  tables 
of  sines,  cosines,  and  tangents  in  solving 
problems. 

P.  Miscellaneous 
(Items  48-49) 

Two  topics  that  do  not  seem  to  belong  in 
the  categories  already  discussed  are  treated 
in  this  section.  They  are:  measures  of  cen- 
tral tendency  (average,  median,  mode) 
and  rounding  off  numbers. 

Average,  median,  mode. 

The  average  (arithmetic  mean)  is  used 
rather  frequently,  the  median  and  mode 
less  frequently,  in  the  Army.  Mention  of 
these  measures  of  central  tendency  should 
not  imply  systematic  instruction  in  statis- 
tical procedure.  Problems  in  finding  the 
average  of  measures  can  be  made  to  arise 
naturally  throughout  the  work  of  the  class. 
The  median  is  easily  taught  as  the  middle 
measure  of  an  odd  number  of  measures,  or 
as  the  average  of  two  middlemost  meas- 
ures in  an  even  number  of  measures.  The 
mode  should  be  found  by  inspection,  from 
a  frequency  distribution.  As  a  matter  of 
lad,  the  median  and  mode  may  be  found 
without  grouping  into  class  intervals.  In- 
stead, measures  as  given  may  be  listed  ac- 
cording to  size  from  largesl  to  smallest  (or 
vice  versa),  all  measures  of  the  same  value 
being  grouped  together.  This  simple  pro- 
cedure provides  experience  in  the  orderly 


consideration  of  numbers,  in  tallying,  anc 
in  checking,  skills  all  of  which  contribute 
to  mathematical  sense. 
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Rounding  off  numbers. 

The  student  should  be  taught  to  round 
off  numbers  in  such  a  way  that  greater  ac- 
curacy is  not  pretended  than  is  justified  by 
the  data.  For  example,  when  the  other 
data  in  a  problem  are  accurate  to  one  or  to 
two  digits  only,  it  is  useless  and  mislead- 
ing to  take  3.1416  as  the  value  of  pi.  In 
such  instances  the  product  may  be  close 
enough  if  the  multiplier  is  3.14  or  even  3. 

In  rounding  off  numbers  the  usual  rule 
is  to  increase  the  last  retained  figure  by 
1  if  the  figure  dropped  is  5,  6,  7,  8,  or  9. 
But  instruction  on  rounding  off  is  incom- 
plete if  it  includes  only  the  teaching  of  this 
rule.  The  student  should  understand  the 
reason  for  rounding  off  numbers  and 
the  occasions  when  numbers  can  and  when 
they  cannot  be  rounded  off.  A  measure- 
ment of  0.992"  cannot  be  rounded  off  to 
1"  if  a  machine  part  is  concerned,  but  a| 
measurement  of  78'  may  be  called  100'  in , 
setting  communication  poles  if  the  terrain 
allows.  Here  again  common  sense  must  be 
combined  with  mathematics,  and  here 
again  instruction  must  provide  experience 
with  practical  situations  in  which  the  skill 
to  be  taught  is  involved. 

Setting  Up  the  Instructional 
Program 

Let  it  be  stated  again  that  the  items 
listed  previously  must  be  part  of  the 
equipment  of  all  Army  inductees.  On  this 
point  there  is  no  distinction  among  pro- 
spective inductees  who  are  in  private 
schools  or  in  public  schools,  who  have  left 
school  for  no  particular  reason,  or  who 
have  positions  in  industry.  In  the  age 
population  concerned  there  is  no  distinc- 
tion between  prospective  inductees  who 
are  in  high  school  and  those  who  are  in 
the  grades,  or,  within  the  high  school,  be- 
tween those  who  are  taking  the  four-year 
mathematics  sequence  and  those  who  have 
had  one  year  or  less  of  mathematics  since 
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he  eighth  grade.  This  fact  carries  a  nura- 
ier  of  implications  for  persons  charged 
vith  the  responsibility  for  organizing  in- 
tructional  programs. 

(1)  Students  majoring  in  mathematics12 
leed  to  be  examined  carefully  to  make  sure 
hat  they  do  have  the  needed  ideas  and 
ikills.  To  the  extent  that  they  do  not,  pro- 
vision should  be  made  in  each  advanced 
:ourse  to  correct  all  deficiencies.  (And  it 
should  be  repeated  that  this  provision  is 
nadequate  if  it  consists  only  in  "re- 
resher"  practice,  to  re-instate  useless 
lumber  tricks.)  Furthermore,  the  content 
)f  these  advanced  courses  should  be  stud- 
ed  carefully  with  a  view  (a)  to  eliminating 
naterial  which  will  not  function  and  (b)  to 
ncluding  vital  applications  arising  from 
;he  emergency.  In  this  connection,  mathe- 
natics  teachers  should  consult  the  report 
)f  the  Office  of  Education  Mathematics 
Committee,  in  which  many  valuable  sug- 
gestions are  offered.  Also,  they  might  well 
nake  use  of  the  Seventeenth  Yearbook  of 
:he  National  Council  of  Teachers  of  Math- 
ematics (1942),  entitled  "A  Source  Book  of 
Mathematical  Applications." 

(2)  As  for  a  special  course,  to  provide 
students  in  school  with  the  mathematical 
essentials,  school  officials  must  think  in 
terms  of  the  ages  of  students,  not  in  terms 
of  the  grade  level  they  may  have  reached. 
Physically  able  16-  and  17-year  old  pro- 
spective inductees  will  soon  be  in  military 
service,  whether  at  present  they  are  high 
school  students  or  are  enrolled  in  the 
eighth  grade.  Steps  should  be  taken  to 
bring  together  in  convenient  groupings  all 
students  who  are  about  to  be  inducted  or 
are  about  to  leave  school  for  work.  It  is 
obvious  that  the  school  offers  the  readiest 

12  There  has  already  been  a  marked  increase 
in  the  number  of  high  school  students  in  ad- 
vanced courses  in  mathematics,  and  the  trend 
will  undoubtedly  continue  at  least  for  the  dura- 
tion. Perhaps  a  word  of  caution  is  not  amiss. 
Students  should  be  encouraged  to  major  in 
mathematics  only  when  they  have  the  capacity 
for  such  study.  All  other  students  should  be 
guided  into  special  classes  based  upon  the  mini- 
mum list  of  ideas  and  skills  above,  or  upon  ex- 
tensions thereof. 


means  of  assembling  prospective  inductees 
for  instructional  purposes. 

(3)  Prospective  inductees  already  out  of 
school,  for  whatever  reason,  should  be 
given  an  opportunity  to  make  up  their 
mathematical  deficiencies.  It  is  often  pos- 
sible to  have  special  classes  in  public 
school  buildings  late  in  the  afternoon  or  in 
the  evening.  Many  business  colleges  are 
already  offering  such  courses,  as  are  many 
private  industrial  concerns.  These  agencies 
of  pre-induction  training  should  be  en- 
couraged and  multiplied. 

So  much  for  the  organization  of  classes 
from  the  standpoint  of  class  membership. 
Next  to  be  considered  is  a  problem  which 
is  by  no  means  easily  solved  but  which  is 
not  hopeless.  This  is  the  problem  of  deter- 
mining when  students  have  acquired  the 
necessary  mathematical  essentials. 

This  problem  seems  to  be  easy  (indeed, 
it  has  been  said  by  some  to  be  relatively 
easy).  It  would  be  easy  if  we  were  con- 
cerned only  with  the  traditional  outcomes 
of  mathematical  competence,  namely,  ab- 
stract computation  and  problem  solving. 
Many  tests  in  these  two  areas  are  commer- 
cially available;  and  these  tests  may  be 
trusted  to  reveal  what  they  can  reveal.  For 
this  reason  their  use  can  be  justified. 

But  these  tests  do  not,  because  they 
cannot,  reveal  the  whole  picture.  Enough 
has  already  been  said  about  the  inade- 
quacy of  abstract  computational  skill  as  a 
basis  for  successful  adjustment  to  Army 
life.  The  consistent  tenor  of  this  report  has 
been  that  to  computational  competence 
must  be  added  what  has  been  called  math- 
ematical sense.  And  there  is  no  commer- 
cial test  of  this  outcome. 

Yet,  the  lack  of  comprehensive  and  valid 
mathematical  tests  does  not  make  the  situ- 
ation desperate.  Mathematical  sense  (and 
its  absence)  is  revealed  under  conditions  of 
use.  The  boy  who  can  quickly  and  accu- 
rately size  up  the  quantitative  aspects  of 
concrete,  practical  situations  and  employ 
the  correct  mathematical  techniques  has 
passed  the  test  of  mathematical  sense:  he 
has  acquired  what  the  Army  (and  civilian 
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life)  wants  him  to  have.  The  evidence  he 
has  given  of  his  learning  is  wholly  respect- 
able, even  if  it  has  not  been  presented 
through  a  standard  test  or  a  locally  pre- 
pared objective  test.  Evidence  of  his  learn- 
ing is  of  course  secured  through  obser- 
vation, and  naturally  the  quality  of 
observation  will  vary  wdth  the  competence 
of  the  observer.  We  have  assumed  a  com- 
petent observer. 

Competence  in  observation  is  possible 
only  when  the  observer  knows  (1)  what  he 
is  looking  for  and  (2)  what  constitutes 
sound  evidence.  In  the  case  here  in  ques- 
tion, namely,  in  the  evaluation  of  mathe- 
matical learning,  the  requirements  for 
competent  observation  are  readily  stated, 
if  not  so  readily  realized.  The  teacher  of 
mathematics  must  know  (1)  the  outcomes 
he  is  seeking  to  attain  in  the  behavior  of 
his  students  and  (2)  the  ways  in  which  the 
students  will  behave  if  they  achieve  the 
outcomes  set  for  them.  As  part  of  the  lat- 
ter requirement,  he  must  know  how  to  set 
up  situations  which  will  permit  the  behav- 
ior changes  to  reveal  themselves. 

Viewed  in  this  way,  evaluation  is  but 
part  of  the  complete  act  of  teaching.  The 
good     teacher     evaluates     continually, — 


necessarily  so,  for  he  is  constantly  on  the 
alert  for  changes  in  behavior.  Changes  in 
the  right  direction  inform  him  that  he  is 
teaching  successfully;  changes  in  th 
wTrong  direction,  or  no  changes  at  all,  tell 
him  that  his  teaching  is  unsuccessful,  and 
that  he  must  try  again  in  a  different  way 

The  committee  is  not  therefore  shirking 
a  responsibility  when  it  offers  no  simple, 
mechanical   method   to   determine   wdien 
prospective  inductees  are  mathematically 
ready  for  their  tasks  in  the  Army.  There  is 
no  such  simple  mechanical  method.  The 
committee  has  presented  a  positive,  prac 
ticable    proposal:    Let    the    mathematic; 
course  be  taught  by  persons  w'ho  know 
mathematics,  not  alone  in  the  technical 
sense,  but  in  the  sense  of  concrete,  sensibl 
practicable  application.  Such  teachers  wi 
be  able  to  tell  when  their  students  have  ac 
quired  the  ideas  and  skills  set  in  the  mini 
mum  list.  The  present  bulletin  must  sto 
w'here  it  does  stop, — with  the  specifica 
tions  for  the  job.  Beyond  this  point  respon 
sibility  lies  in  the  hands  of  school  officials 
and  teachers.  A  careful  study  of  this  bulle- 
tin,  the  committee  believes,  will  enable 
them  to  meet  this  responsibility  more  com- 
pletely and  more  wisely. 
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I.  Trends  and  Dev      ;t« 

1.  Gifts*  to  the  Muaio  Deprrtaent 

A.  Froa       orge  ?.  Sanborn,  Iob1     ,  Ne*  J#ri 
scores  and  libretti  (library)* 

B.  From  Miss  Karjorla  Quisle;',  loatclair     r  , 

He>  r«r8«3  ,  violin  iad  pitrio  scores;  .>rt  . 

C.  Two  i  irchatad  -  OoU 

show. 

2«   T  se  CvO.C   Ho»e  semoria.1  orgen  ■ahalarihi&fl  vera  h< 
Hi 8 a  Rutri  RoJSall  a&4  Miss  Doris  Stout.     Each  t 
received  one  hour  lesson  week.  ■  Mr.  Carl  F. 

at  the  school  year.     Proerese  *ee  satisfad 

3.  Jhe  foil  school-owned   int-truments  were  ic&iieo 
for  use  in  the  collie  orchestra  and 

Viola  Joan  ;,_,:•  i 

Philetta  Fenian 
D'  roth]  Dal  itt 

String  bass  Maivina  C 

Oi .  Dolores  Sohrack 

Qboa  Elien  iteln 

Flute  II I 

French  Horo  HiMl     and 

-t  Dorll  St  at 
.  itcne  .  -&   Collins 

ilun  Oarol  CoU 

Tro&cone  HtltO  ?o. I 

ilia   ne  Genevieve  Yellin 

I   flat.  Tuba  liic  .  tl   oralis 

As  a  ae&ii6  of  developing  t  ;e  collsg 

tne  e  tu-eutr  received  re^ul' r  Instruction  C 

gtruasnts,  without  charge. 

4.  Extra-Cm r^cul&r  KuSio  Activities 

A.  Around  t-.e  tforld  in  Folic  Song,   given  bj    t! 
Co    .  ^sseinfcl/  profTaa,  November  .1    . 

B.  Around  tne  World  in  Folk  -.iong,  glrma  I  ..•■   the 
Montcl^lr  foaon's  Club,   loTsabar  13. 
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C.  Thaaksflving  Dinner  Music,  given  by  the  Student  Trio, 
Edt.urd  Russ  Hail,  November  24 « 

D.  Italia  of  the  AtorlftMj  t.iven  by    the  College  S 
chestra,  Somen's  Club  mf     r  Monte  UJLr,  December  7. 

E.  Old  English  ^hrieta&s  PmfMBt,   Lvs  , 
Montcialr  Women's  Club,  December  18. 

F.  Curistmas  Con  ert  given  by   the  college  a  cuppelia  choir, 
Kosaan's  Glee  Club,Syaphony  orchestra  anu  string  ensemble, 
U.iion  Congregational  Church,  December  21. 

G.  Old  English  Christmas  Pageant  given  by  the  bu»1c  workshop, 

.d  Russ  Hall,  Decoder  22. 

H.  Around  the  World  in  Folk  Song,  given  by  the  avals  *orks;i  , 
Kutley  High  School,  February  25. 

I.  Organ  Recital  |lt«0  by  the  C.  0.  U,   Howe  Scholarship 

itv-ents,  -disard  Russ  Hall,  May  9. 

J.  Program  given  b$   tue  r acuity  Trio,  President  Qprafttft'fl 

reception  to  the   seniors,  Edward  hues  Hail,  Ua. 

K.  Cabaret  given  fey  the  music  workshop,  Edward  Russ  Hell, 
June  22. 

L.  Chamoer  Music  Concert  given  by  the  Faculty  Trie,  Edward 
Russ  Hall,  June  27. 

M.  Program  ^iven  by  tne  Faculty  Duo,  president  Sprt-^ue's 
reception  to  the  seniors,  Ed*t»rd  huss  Hail,  August  11. 

5»  Listening  Room 

T::e  use  of  tne  listening  room  in  Russ  Hall  has  been  spasmodic 
due  to  bbu     .  thit  wkonevrr  the  room  has  been  needed  t'wp  a 
student,  it  has  been  taken  away.  Ifnen  available  tne  listening 
room  nas  been  uaed  as  sjatll  as  fort,;  hours  a  week. 

6.  Faculty   Record  Lending  bervice. 

Records  have  been  loaned  to  :  acuity  member.;   for  noma  11.. tern 
Six  faculty  members  htve  availed  thei selves  of   tl  Li        rvice. 

7.  Metropolitan  Opera  TicKets. 

During  t.ie   past  year  sixty  -lour  ituaents  have  attended  perfor- 
mances at  the  Me  trope  litan  Opera,   Be*  iork  City.     Tbie   has   bojOfl 
m*de  possible   through   MM  purchase  of  the  music  Department  of   four 
season  tickets  which  in  turn  have  been  sold  to  t 

•N.   Several  progra&s  ^iven  bv    the  College  a  cap,eila  efeoit 
in  the  high  schools  of  Mew  Jerst.  . 
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8.  Jiuaic  Library. 

;sic  stuce    '  ve  facilitated  the  vork  of  the  Basle  libra: 

the  following  ways. 

A.  Project  by   the  senior  .nors  -  a  subject  natter  inaex 
for  the  i  ol  o»  i;ig  books  end  naffttlnai  in  the  li 

(1)  iusic  Educator's  National  Conference  k traual  Book 

ol  Proceeding . 

(2)  lusio    f«    &nerff  #   tional  A8Soc.t'..ti,n,  ook 

of  Proceed! ttg I. 

(3)  Music  £a act- tor •  s  Journal* 

B.  Project  b,    Uie  juruor  auric  ■  -  Ituaic  I     to 
Date";   coll-                     ic   editor!. \1  .. ,   eriticis      ,        vie-s, 
etc.,  fr:;ii  thi  lei   iork  TlMS«  Herald  Tribune  end  sorM 

Telegram  lor  fclusic  I  scra.-book,   1--43.     T  i.    is 

bound  etnd  1  li.ced  in  the  library. 

C.  Project   I  ore  an.  Lf  n  .     Subj   ct  attter 
index  for  tae  following  eagasinaa  La  the  libraz 

(1)  3*1  Quarterly 

(*)  Modern  Muaie 

(3)  ataelcal  aaerioO 

(V)  Tae  Etude 

(:)  Tae  AsserJc.  ic  Lover 

9»  The  Music  Workshop 

?rob&  ly  the  ©o.- 1   .  I  leant  development  in  the  susic  cu  eat 

during  the  past  jreer  has  been  the  susic  werkshc    . 

The   purpose  of  the  ■  I  is  to  provide  every   student 

with  an  opportunity  to  exp. ase  hiaoalf  tnrough  au.  ic,  each  in 
accordance  *  1th  his  ability*  Stu  eats  &re  eneour  ed  to  aiaics 
auric  iii  every    ponelule   as;  ;    site  trie  voice,   on  the  recorder.   .  , 

<aajO|  ^ccoruion,  piano*,  bend  and  oreneetx  v'nts.     tn 

•  i  r  favor  are  the  folk-like  Instruments  which  say  be 
Used   to  aoc<      I       atnging.     Those    i         uaaents  'not  c 
adf  to  play,   but  icnd  tueaselv.  Hi;    to  t 

social  situation. 

The  nusl€  vorksae  Heat  >i  the  activities  of  the 

cc"!  3  choir,  orcneatra  or  band.     Unlike  tons*.  organJ  p   , 

the  music  »Ol  is  concerned  priaarllv  vita  satai.  v,  oai  and 

instrumental  e  ■■>.  ona  »er  to  &   part* 


13  3. 


Music  *orkanop  activities  are  c .  ed  M  t     reject  Oasis. 

Interest  is  Keen  because  1)   ....rejects  ere  sell'   initiated; 
2)    Uiey   provide  &  growing  sense  of    -ower  in  mu  res- 

sion,  and  3)   function  in  a  social  situatiu  . 

Luring  the  peet  J  ear  4J   students  have     >.rtici;-   ted  in  ^.ueic 
rojects.     Tn/es  projects  bare  included: 

Vocal  duets,    trios,  I 

ets  and  qutrtets, 
an  and  piano  Uuos, 
Violii:  auets, 
Trumpet  daetpj 
String:   trio, 

Accordion  dtaatl  Mkd  quartets, 
Poiis  6ong  Araaatis*tionsy 
Cifctstaisfe   pageant, 
Ace  i.aentE   for  ste,-   eingi 


II.     Enrol. ment  Date 


Uaderi  rs  uate  music  ainors 

lo.aore 

Regular  6 

Acceler-  ted  9 

Junior 

Regular  8 

Accelerated        5 


Senior 

Regular 

Accelerated 

Extension  Students 


5 
4 

12 


III.   Courses  Taught  During  1942-1943 
Title 


No.  of 

Sect 


Music  and  Art  Apprecieti  - 

Music  Theerj  (.it      |  and  Ear  training) 

Music  The  r^-  (Bernoay) 

Teaching  of  High  School  Mttfic 

Deveiopaent  of  the  Opera 

Music  Literature 

Epochs  in  Musical  Development 

el  Technique 
lusic  in  Modern  Society 
Instrueental  Tecimique 


5 

2 
2 
2 
2 
2 
2 
1 
1 
2 


Mcfcachern 

■ 
I 
I 
■ 
n 
n 
I 
Guerrera 


/ 
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IV.  Staff 

Edna  McEachern,  full  tiae 
Carl  F.  >.ueller,  part  tiiue 
Emil  &ahn,  pert  time 
A  tuony  Guerrfcra,  part  time 
Victor  deVeritch,  part  time 

V.  Studies  undertaken  by  the  Department 

1.  Inter-Departmental  Music  Service  Sheet. 

A   list  of  recorded  music  suggested  for  use  in  the  ategration 
of  music  aith  Social  .Studies,  English,  and  modern  langua>   . 
These  sheets  are  available  to  the  i acuity  and  students. 

2.  Syllabus  for  teacning  the  course,  "teusic  in  Modern  Society". 

3*  Source  Book  on  Philosophy  of  Music  - 

A  compilation  of  quotations  and  excerpts  on  music  hilo- 
sophy  and  aesthetics  gleaned  irow  wide  reading  in  the  fielc s 
of  the  line  arts,  history  and  science. This  book  is  similar 
is  Ion;,  and  purpose  to  the  Source  Book  in  Philosophy -of 
Education  bj  Dr.  KiipatricK,  Teachers  College,  Columbia 
University  (library), 

4.  Syllabus  for  teacning  Keyboard  harmony  (in  use  in  Music 
201,  202). 

VI  *  Recommendations 

I  wish  to  make  the  following  recommendations  relative  to  our 
music  offerings: 

1.  A  permanent  listening  room  in  the  administration  b-ilding  to 
which  students  will  h-.ve  access  during  the  .  c  iool  aay. 

2.  A  permanent  room  for  the  music  vorkshopj  La  which  students 
may  practice  during  the  school  day .  Tftis  room  snould  be 
equipped  with  a  piano  and  made  sound  prool . 

3.  The  development  of  a  program  of  ^rivate  instruction  ia  applied 
music;  i.e.,  peri  enhance  skills  in  voice,  piano,  violin  and 
other  instruments}  said  instruction  to  be  given  b;,  staff 
members  of  the  college  to  college  students  lor  a  nominal  lee. 

U*   Credit  to  the  extent  oi  lour  seme;: I  er-hcurs  to  music  minors 
for  work  in  apolied  music. 

Respectfully  submitted, 


Edna  McEachern 

Director  of  tne  Department  of  Piusic 


AHKU/.:  RX 

PHYSICAL  EDUCATION  FOR  tfOKOI 

1942-4949 

The  Department  of  Physic  .  ,r  Somen  has  chnngeu  in  3oae 

respects  during  this  first  war  ye?ir.  While  the  work  has  gone  on  under  the 
earns  goner  I  .dan  as  formerly,  certain  changes  were  atn    ,9.  The  uccol- 
erated  program  in  the  college  required  program  adjustment ,  and  added  demand* 
on  the  stuuenta  affected  our  activities •  A  freshman  class  was  admitted  in 
February,  but  the  eee  taction  fitted  ssoothly  into  the  schedule  and  into  the 
athletic  program.  In  order  to  provide  for     Crated  Juniors  minoring  in 
Physic--!  '  '.c  tion,  it  was  nece.     to.  offer  echedule  classes  in  the  summer 
session*  -ith  the  wish  to  help  meet  the  shortage  of  teachers       Leal 
Education,  a  work-shoo  course  was  offerad  during  I    immer*  The  number 
taking  the  course  waa  not  large,  but  because  they  were  already  teaciiing  Ph/a— 

tion,  or  [ttetmeft  to  during  the  next    ,  their  Interest  w&s  keen 
und  their  so  faaofa  to  ttta  subject  Mit        recti  -in 

Arastr  ■;:..-,  'irector  o  on  in  lusted  I     arse. 

,.tb  thec-.e  changes,  the  regular  eollegi        wore  otrried  on. 

ffct  vsork  ef  r  main  'loadings;  1.  The 

required  courses  for  the  <soaen  of  tlis  college.  2*1  re 

offered  for  women  ettt  alfl       yaic&i  edae  tion.  |«   s,  silli  IWUFI  Ionian 
activities.  4.  The  required  and  ®xtrc-currioul*,.r  aativ.vt 

1.  Utto  years  of  physical  education  &ro  required  of  al     cjnts  for 
graduation.  In  ell  but  t  fe*  c    ,  this  work  i:      a ted  in  the  freshman 
and  sophomore  yeerej  but  ejtch  year  a  fe*  upper  classmen  -re  enrolled.  This 
year  the  enrollment  by  classes  was  as  foiiovst  16.3  freshmen,  1     houores. 
1.  JenierSj  and  10  seniors.  24  st -dents  were  limited  in  their  cctivities  and 
5  were  unable  t         be  for  aedleal  ris.fir.ons.  Each  at    ;  is  given  a 
aiedical  ex  ;nin  tion  by  Dr.  art  ,  the  results  of  which  determine  her  fitness 

"ograa.  The  curriculum  included  team  sports*  teal  and 


tor 

individual  ftperis,  d.ncing,  and  exerciser.     Tnis  y«ftr  additional 

put  topi*  definite  exercises  which  were  given  for  tna  purpose  oi  developing 

strength  end  endurance.     The  addition  of  this  tyfie  c  .  direct  re  a  jonae 

the  var-tiae  ,:h  was  suggested  la  I  program.     The 

object  was  to  ?dd  acre  vigorous  activity  raa,  at  the  saae  tiae 

ining  those  activities  t  -^d  the.-        i.ue«     The  .use  of  the 

ants  was  ver  ctory  and  wo  will  continue  u>  fftllM  the  auma  tfceaV* 

The  sports,  fjaaea,  and  dances  which  were  taught  in  the  -as  ware  not  only 

inters.  it  the  students,  but  were  auteritl  atiould  be  useful  to  future 

teachers*     A  number  of  students  volunteer  their  services  to   iojaaunity  organ- 
isations,    He  continued  to  cooperate  with  the  Viontclair  Counoil,  Girl  Scouts; 
v»e  ware  also  able  to  help  the  I*MS*I  DivUion,  Y,fc,C.A,  Vita  tb-ilr  club 
>graa. 

In  l  ataer  I  ,    .a  .uired  physical  education  ami  offered  lor 

the  first  tin* 4     fat    >ltn  worked  out  satisfactorily!     5  isinore  coapletsd  their 
junior  coarse j   58  regular  students  were  enrolled. 

In  the  spring,  the  decision  w>»s  iar.de  that  Physical  tion  be. 

put  on  credit  basis  -  one  sea&ster-hour '  s  credit  ea<  «tster  for  two  yaara# 

I  fr?  f  i  rtaent  will   iNMaafit  fro* 

this  academic  recognition, 

2,  Nine  aophoaoras,  four  juniors,  five  seniors  ainored  in 
Physic;.           » tion,     They  were  enthusiastic  .>ntributed  generously  of 
their  time  and  effort  in  departmental  vctivltiea.     Three*  *ere  employed  as 
group  leaders  by  the  Montclair  Dw&w&se  Council,     All  eelp  uigh  school 
and  college  classes. 

3.  The  extra-curricui.  r  pffagNHB  wc  :. ■•.ccestsfully  in  spite 
-ed  responsibilities  f  >r  aaet  of  the  girls  because  of  war  activities. 

igraa  wee  *-ponssorod  by  the  Women's  Athletic  Association,  supervised  by 
Kiss  Sherwin  and  ae,     2A  glffaJ       ytlalpated  in  field  hockey,  100  in  volley 
ball;  BA  in  bejfeetbellj  42  in  soft  ball,  and  80  in  archery. .   Because  of  food 


lot 

r&tioninr  t.r-time  restrictions,  the  tjuiual  banquet  ..  Ld.     in  ita 

.:e  vjs  h**d  &  te&  1  awards  wore  given  and  the  incoming 

.^era  Implied. 

regre4  I  very  pi  flint  contacts  tut  we  had  in  ofcjior 

/oars  wit)  -.a  wars  not  possible,  ch.  jfly  because  of 

-itiOto, 

A»  Each  Student  in  tho  hi.di  sc  Ired  to  take  fern 

of  .     Tho  combined  oj  i  t.'ie  earoil- 

nentsi    7th  and  Oth  grade*  «•  ,5,  9th  and  iOth  gradet.  -  32,  11  th  and  Uttfe 

AM  -  26,     X&  1  Lgh  achool,   to?,  s*9  followed  t 

Oictoiy  I  ■timala     i'i*erciees  were  added,   group  g&aei;  stressed,  and  ieaa 

a  was  spent  on  loan  genes  in    i  .j  grata* 

of  the  junto*  senior        ....   tic  4i  Loaaj  which  i  oeso- 

-iy*     Ten  -iefi  joined  t  A,     in  the 

dar  A.  k*,  "ed  hooker,  34.  ba£kot%elXf  15  bowling  1. 

Under  Miss  Shaarwin'i  direction,  the  Df>nce  Club  continued  to  be  very 
dar  and  very  MtlvYt     fhile  recit  A  been  given  up  for  t,  ;.tion, 

rented  Ul  la  January.     It  WW  gr  Xx 

regret  that  it  feill  be  inpeM  the  near  future.     The 

neaber^hip  of  the  Club  was  58, 

The  i  In  the  Dapaartnant  in  L. 

LXj     .:.  intad  |  :m 

has  served  so  faithfully  ill*     It  il  i  t  I  ssu  her  leave, 

.:iue  to  looK  to  bar  Poor  interest  i  eartt    Mas  Baxgaxat 

tan  position  and  «jJL  .ties  in  the 

new  college  year* 

I  should  like  to  sauke  the  tV&Uffbag  recoaaendationfci 
The  M  Liencing  the  high  school  ^ymuslttm  %M  at  ill  very 

great.     It  is  a  very  difficult  altwatinn  in  which  t;  teach  and  the  instriic- 


\n 


r.'tod  ia  not-  i  |  », 

»  gyssauaiura  kor  room*  need  to  be  cleaned    ore  often  and 

more  t  .     The  ell  t  it  should  be  v&ehed  nore 

often,  ;aS, 

oblem  ;••"  the  ML  .  needs  to  be 

solved.  rre  i0ft  up  they  constitute  ■  rci  hftttrt 

ylng« 
l  I  en  win  court;,  ere  IB  core  nee  They 

ere  00  neglected   b  >y  t*t  not  put  to  the  I,  oie, 

»h»v.  :.  i  keeep  then  is  order  d  gene..    - 

It  Btitt 

Director  of  Physical  udues.  tloo 
for  Wosaert 


13* 


DEPARTMENT  OF  PHY8IGAL  EDUCATION  FoR  MEH 

ANNUAL  REPORT 

1942-1943 


CURhiCuLUtf 

Tht)  smtfesr  of  m  asay  man  stud  ating  called  in^o  uiliti  rj 

service  depleted  the  loaia  enrollment  to  sue.  .  m     KtSBt  |    our  classes 
w«»re  rather  snail,  rhe  physical  11 

for  good  work  to  be  dona,  so  that  no  cl..      H      rod  the  first  Mtt- 
esxer  of  i.943. 

£irSt      that  BhysA  •  --on  .*us  ruquired 

three  tiaos  per     of  all  freshman  and  sophomor  .  a  bit 

of  trouble  in  arranging  extra  class  periods  M  lude  ail  of  these 

students*  HcntanroTj  the  obv  i                tea  Idag  gya  tareo 

so  grafelfyia     ^  1  he.   .  i  oeHege  aenialstrat&a* 

wriil  get  behind  this  aat£er  wholeheartedly  and  give  as  tho  opportunity 

making   physical  education  very   much  -orth  ShU*  IM  ..  ~ves  of  our  iaan. 

art  of  the  r  .ing  prograa  we  gave  the  Rogers 

Physical  fitness  test  to  ail  BOB  ,       .of  the 

following  spring  and  the  results  wero  very  piecing.       .  U>  .sorrow 
the  :.ve  those  tests,  but  after  get  1  -    .aits, 

^©  obtained  nev;  equipment  of  our  own  to  carry  on  tnase  sea*  to  .its. 

Stiff  OBIMM 

In  January  1943 1  Hr»  Bovard  Glover  m      -  lied  into  the  ariaed 

services.  Hr«  Glower  bad  boon  handllag  all  of  the  Co]  L  gh  School 

lth  and  physical  edaeatlett  v.ork.  This  left  it  u.  nley  and 
as  to  absorb  tin  work  left  by  his  leaving. 

In  June  1943,  Mr.  Briniey  accepted  a  position  at  Great  Neck, 
Long  Island.  Nothing  sms  done  at  that  tiae  or  dating  the  eua&ier  to  get 
a  man  to  fill  the  vacancy  das  to  the  uncertainty  of  what  work  there  would 
be  la  the  ooUege  in  physical  aduoetlon  in  the  fall,  k.han  sohool  !>egan 
eptember  there  were  fifty-six  BOB  in  colic      the  regular  -uota 
high  school  'ooys  in  attendance.  This  set  a      .-..:   to..  , difi icult  for 
Bdle  and  *S  began  a  soar     -        r  full  time  to  eeaiat 
in  handling  the  work.  T      ,  )SW  i»  obtaining  any 

one  for  the  position,  huria,     l  tiae,  all  c;  -  1   work 

a         J     S^SOJUt« 


EXT2NSI0K  AMD  EOmm  BE3&I0M 

In  u   19-42,    act don  classes  la  ore 

offered  but  did  not  fill  so  were  dropped,     itone  were  offered  in  the  sprin^. 


13S 


To  try  to  aest  the  deaands  for  physical  e                                 fcorg  in 

the  h.          flm&i  of  the  et,;to,  &  *WORK  .        .  ■  ,tion 

wae  offered  Ihnrtofl  the  cummer  Mthool  period*     Mr.  Pitt.    .-      d  b^en  given  ptQP» 

Ixa  ab&ent  from  0WMM3                              .  mining  **•* 

ined  to  teach  t.  ram  waa  aade 

up  of  four  two-point                  ,  .xLeiua                   .  -1 

and  Methods  . , 

,  and  School                          i  ftrograa*     X.  _  of 
eight  ere.            ints.     There  were  only  six  studenta  who  enrolled  for  the  oourt#« 

.ought  it  ftould  be  the  betit  thing  to  do  to  I  keep  foot- 

<*ero  ubie  to  schedule  only  tour  .£&»•&»   of  I  -  lout  f«o« 

spirit  .uia  Mfe*4«  •£  Mm  1*rt  9f  the  j 

but  their  interest  dwindled  toward  the  oiid  of  the  season,     I  felt  tiiis   a&a 
due  to  toe  M  tiefet     all  at   klMM  rvX&M 

before  the  and  of  the  yeai*  and  they  wer«  ttnxioue  to  i'©t  out  of 
atteaapt  Mtf  "«*&de   io  soheuule  ga&es  or  N 

ing  1943-1944. 

Varsity  oaeketball  was  more  «Mfth  while  11  and  we 

full  schedule  of  t,.  j.iVv-fiv©  Q 
life*     tShfl  sttorale  of  these  asen  wtm  ,11  ye      ,  -  .t  it  was 

duo  to  t;e  fafit  taffi  alfe'-  ~  tfed  s  uad  was  mrndd  up  or  XriifaatB« 

Vie  tried  to  carry  or  .         .  .   » 

>t  so  such  becauae  ws  won  only  one  0Mt  out  of  five,  but  because  it  this 

tiifte  c-  lj  moat  kttjt  knev«  who,  .... 

service  and  they  were  iaoro  tfctf  tit  ner  things  1. 

Both  wrestli  .  Lion  d   .         B9 

material  or  int  |  Li  o   DM 

;  it    at 
a  j.'...         tola  fliuro.  -  i,  ma  tt  haa  Ittft 

ia  i  li  fd;  ..en  mea 

for  thie  program  coulc  M  the 

Intj  warts  c     1  .  be 

one  .lie  pL  Vitlaff    b  a  &ad 

Liitie. 

80RTH  WHU^  BKAMI 

In  oer  194^:,  lr«  -es 

on  the  omflpiftj  using  only  the  natural  bazar 

These  eouTIMMl  MVf  uaed  in  |  lion  with  ow  gym  clr.sses  a;  tfea 

t  .a^cy 

letters  hare  been  received  frosi  former  atudenta  now  in  the  armed  foroee, 

iencoe  and  training  over  t.^Ba  cuaraaa» 


lio 


Also,  u   :\ood  may  of  the  MP  ub  how  much  they  appreciate 

the  good  they  received  from  the  i  r  gym  ci-eces.     'ihey  found  ths  Army 

and  -Itvy  crograras  not  too  strenuous,  due  to  their  condition. 

DEPARTMENT  RECOMMENDATIONS 

Due  to  tha  feet  that  M  have  had        |      flattaa  I        roault*  from 

Meeting  all  i  daoroa  tore  tie  lb  iw.,     i    -     ym 

,  I  with  to  rMOMMal  that  these  classes  be  definitely  u  ree 

class  period.,  V  .     Tae  way  we   baNN  fco  do  this  Up   to  now 

caused  us   to  have  too  many  classes  with  fewer  than  rix  men  to  ■  class 
and  this  does  not  Boat  KKXl  ffh 

I  tei»h  to  ■  u&te  .■  :-ag 

for  .    :•  rtifievtes   be  :-  •    the  foil. 

rNii 

1.  ?hj  -    -...  Loaojiby  .  a- 

.on 

i.on  412  -  tichoc-.  taTflaa  .'ro;.;. 

It  la  iay  alaoara  boliaf  that  tbaro  ~-     fax  fa          i  ....     ,ors 

itod  with  the  .1                                      -ants  of   the  field  of 

tyalaal  tduoatioa.     ?holr  look  of  koowlodg*  „  oauaad  ~  Xaak  of 

..t  in     .       jroa  of  fcha  alX-roftnaf  adaaatioa  oi  tha  rs suite 

of  lax  pbyaia&l  education  reqi                       ro  b           .   .._ .  I  in  the 
ui-Lied  forces  draft  figuri 

I  a&ah  to  whalefaeartodly  roooaat  Lai  «  era 

College  start  jjaaedistely  on  the  development  of  u  physical  idttflattfli  a^jor 
training,  coarse.  L#*0  thai  this  ii  ;,  to  be   lac  field  in   .ddch 

the  most  drastic  adjustments  and  developments  will  I  I  in  the  school 

eyet  fte-r  the  war  la  over. 

it  is  aiy  opinion  that   the  cation 

training  oouree  anywhere  la  I  ~  ....  ..  aoi  t 

strategic  position,   geographically,   to  provide  this  training  for  the  high 
.ools  of  Mew  Jersey.     ¥<e  *ould  need  improved  facilities,  and  aa  laaroaaad 

.iva  this  coarse.     The  tutorial  good  that  oovld  be  d  <r  the 

schools  oi  I  HA  aaallj'  offaot  thoaa  ooatta 


eetfulljr  ■         »tod| 


v.r      .    Pitt 

DiroatOY  of  Fhyaiai  I        a  ..ion 
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ANNUAL         HEPOfiT 


1942-1943 


mx 


lieOKIllBATZOSI 

The  ar.arin  -  development  of  aviation  in  recant  years 
makes  It  neoeos- ry  for  the  science  departure- 1  to  plan  for 
suitable  equipment  for  tbis  subject.     Wa  nee?  a  ar^all  building 
constructed  of  concrete  blocks  ar.d  lar*?e  enough  to  accomodate 
two  light  airplanes,  a  s-all  classroom  apace,  and  sowe  shop 
bench  space.     This  should  be  located  on   the  bee*  campus  on 
the  edge  of  the  athaletio  field  and  so  arranged  that  the 
plsnes  could  easily  be  ta^en  out  of  the  building  for  study. 
No  provision  for  flying  is  n  eded  but  a  level  area  la 
needed  for  some  motion  o^  t' e  planes  on  the  ground.     For 
the  present  it  would  not  be  necessary  to  provide  .-.-as,  trntsr, 
or  electric  services  buta  stove  a  ould  be  installed  in  the 
classroom. 


IW3 


STAFF   ■CBAHQZS 

Durin  •  t^o  month  o*  November,  1948,  Mr.  George 
J?.  Place'-;  entered  Navel  Service  and  was  later  trane fared 
to  the  Naval  Air  Station,  Hut-.ohinao.i,  Kansas.  A  sub- 
stitute teacher  was  ercoloved  to  take  c'-sr-'e  of  t^ree  of 
Mr.  Plecek*a  classes.  The  fourth,  hi^h  school  physios, 
was  tekren  by  •&•  head  of  the  science  : apartment. 

Miss  Sally  Ransorc  was  appointed  to  take 
charge  of  the  -en^ral  science  »«d  chemistry  classes  in 
the  College  Hlrjh  School.  The  term  of  service  to  beein 
in  September,  1943. 
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ENROLLMENT         DATA 


The  follovln g  paces  -rive  the  e  rollmeat 
data  for: 

A.  Pell  Semester,  1942 

B.  Sprint  Semester,  1943 

C.  Suzsner  Quarter,  1943 

These  figure a  on  enrollment  Include  students 
In  the  classes  of  the  following  Instructors! 

Dean  Charles  W,  Fin ley 
Professor  larl  S,  Glenn 
Dr.  Charles  S.  Medley 
Dr.  Rufus  D.  Reed 
Dr.  K.  0,  Siplth 
Hr»*   Ethel  J.  Ramadan 
Hr.  George  R.  Placet 


tM5~ 


H£*  /£  tSES   8XA.fl  |  AT  MOHTCLA 

SC: 
AK  TJAL  HI?08*1  1*42-1  «  M     Lyin  Ch*rl»«  W,   py^g 

ttUi  11*^Ti&     1942 


,     CQUr9» 


SmVftr   . 


Title 


Cr«":  it     Majorat   m>ior»»         Total 


Science 


100B 


Bi -/Xo  leal  Sciences 


J_ 


gj 


Scl«nc»      ,         100B 


BW?f,;t9*1  BilJMBM 


A 


JL 


mi  i 


SPRING  S&fclSTSR     1343 


— £2U£2*. 


ffmabar 


IUU 


*lflrolliatmt 
Credit     Valors       Vlnora 


Total 


Sole  m 


JL222 , PMP,^,P»*  Sclera, 


K3 


3<n«ice 


.1     B      |     pialorjsedl  ScU-sea 


^R 


Soloaco       ,  100B      .     Biological  Sclenaoa 


JL 


8U^,M£W  Hl-A^TER      194? 


jS^ns. 


flw^pr 


Title 


-*i£n  rolls:  ant 
Credit    ,  Majors      Minora 


ES&fi*. 


N  C     U!   RES  I  L  &   N  i,  £ 


*W'ord»  for  i -h  school  classes  to  aopear  in  "Total"  only. 


NF*  J  STATE  TEACiiftRS  CO  UKM  AT  MONTCLAIfi 

SCIENCE  fcEPARTiiniT 
ANNUAL  WBWtl     Year  19  ^-1943  Instructor  Professor  Earl  R.  Glenn 

FALL  SEKESTBK     1942 


Courff , , 


JEn 


fctx. 


,'UU* 


1  itoIImM 

Credit  '  Majors      Minora 


TV»I 


.Seianee, 


~ 


LC4 


Frobl^a  in  Teaching  Science         g 


ii. 


.Science  .  ... 


J^A_ 


,Jfr,»7nff&l  g^r'-Qfi 


JH 


^     Science 


J^j  ^M  M 


WA. 


,yslcal  Science* 


1*2L 


-"  /AMI  $Q^?«t 


J& 


45 


PttYPiqq — 


JJL 


Je  ,r,.g^P9i  gl->.3^,gj. 


JLL 


8^<ISG  S.  194? 


"•Enrollment 
tottl  ,  frlprs     ,  Manors  ,  ,    To^eL 


..?.?Mi.r.e 


•BOtittZL 


TUff 


J3L  .5i£«. 


A2 


KV*p  School  P^ysloi 


I 


J.. 


Scieace 


4Q4 


££gb.lffH,ia  TgecMr,-  gclencf    ,      £ 


Li. 


iM.     Science,,. 


JSSL 


?Hys|o«l  g?l«raqe« 


Science 


IQQA 


Phy  bj  .06,).  $„ •?!  er.'  qes 


a 


u-£ffi£ES£- 


p1 vaica 


Ji— 12UL 
July  t  -  Au  •;  «t  13 


ffumbftr 


JEUlft. 


*En roll* ant 

c.i^U  ...Efo-lflra,  ,  Minora. Stt&L. 


1*04 


iMtojmJrL 


i£7A  Anwt^on 


£- 


,    -I    I— .J^'.'iojtinu 


A 


JSelence 


10QA     Physical  Sciences 


■  rr' 


^ecortfs  for  hi-h  sohool  classes  to  appear  in  "Total"o!ily( 


NEW  J  URSKl  Sl'ATI  TUCMSHa  m  AT  MONTCLAIH 

Science  De  artment 
KNUAL  RK.'OJKT:     YiAR  194«-1943  INTRICTOM     Lr.   Charles  1.  HatHo- 

IIBl  8JMtf?-,-tftT     1348 


Conrae 


Nvj  bar 


JUUL 


gre^t     fllftjf^Vffiora         ToT^L 


B1'1Q;'Y 


m. 


Botaqy 


M 


JtL 


Blo^fT    ,       ,gQg. 


JL222&2L 


11 


JLL 


JgL-lOftT    ■        41° 


Como.  Anatoaar 


_«£ a.  I/-43 


Coarse 


Number  , 


BJflj 


'Enrollment 
Cred^,   «*.l9Tff    |  M^pra, TotH     , 


BiolQay   .  ,  US 


avftiac las. 


botany 


JLL 


juam. 


12 


.J. 


JLflt 


n. 


B* -iff.gr .  . £>L 


Pbys^olo-ry 


JUL 


U 


aOMM^i   Se.r 3 .       194' 


,  ,  .  »k ■■  ••'■■■    ■      ■  ■  ■ *  ■  ■      ■-■'■ 

Enrollment 

Credit  ,  Majors    ;  Minors         Total 


Cmiree 


Nmftber 


Title 


itglHI    , 1PJL 


Bot^y 


T 


JL 


Jl2-ata. 


■liSLiqi^y 


&L 


Zoology 


Mfjtf  cal  .Tec;  n„i  sue 


JLL 


1L 


JLL 


•Reeorde  for  hijtfe  school  cl&aaa   to  a  pear  in  "Total"  only. 


Wt 

RgfUS    lf    F 

: 


" 


I 


Atsiifltry 


3 

n»i       ■  ■■ 


<  r 


?..  _   .. 


^r  .._ . 

Cre    '  I  Total, 


1    1 


General  Coil©.*  Ca«aif 


l< 


aaic 


■<  o 


0 


: 


Course 


-*•••■ —  ■  ■  ■  — • 


Km  few 


"Kysnsiir 


General  Co     •    e  C  ©-  Is+ry  4 

»—!•■■•■      ■"  T"    -  T    I  "ii ■ '    I I    i        I  II  Mil 


.  *at :  ! 


19 


— 


I  t       Utters       tflnora  1     Total 


■     |   -  |  |  T'V 


C 

■■■ '"     ■■ 


lie  Cha 


6 


■he  • i n t ry 


X 

i 


CratUt  |on      Hla  Total 


■ 


■• 


Cvf   1 


C  try 


C 


:      i 


General  Oolle  e  Bba  I 


▼e 

ry .         * 


Jfl. 


I  I 


■keor- 8   P   p        ■'    •&)  >•  tc   s  -   in  "T  tal" 


HE*  JSRSI*  8  .LEGE  AT  MOOT CLAIR 

SCIKNCE  ttZPAKTUfNT 
A  .    .:    HAM  Lt48*»iU8  DM  ;3Pr,K.  0.  &r,ith 

FALL  j  X94? 


*Inroll  ent 

,C,T:gaiA..,,,.M&lor,,...J<lrtqrff     ,     Total. 


8 


Coarse 


ii  JiiLfgSt.«  mSmii** 


Physics 


JBL 


XLUft. 


..Optical  yawtruweQt.g, 


Phyaiaa 


102 


Cten«ra.l  Phyaioa 


19 


20 


Pfrygjcs. 


m.. 


ilsMtffi.lL.?.-jaisa. 


II 


„      Pfturse  „, 


Jfea^ft.r, 


ISC*  SK-b.:"*  £H     194? 


JEUlA. 


*Xr.  rolls  en  t 
Credit  ,  Major        Vlnor 


PgliM 


4G2 


Advanced  ffiectricity 


8 


Total 


-     ?*y«U» 


iSL 


Phyai oa 


.QPAftTfti,  i^&jcg. 


JJ 


JL&. 


flent^?,  -^K8 


10 


JL 


JJL 


ffil,. -  ■■'  ■;•■■_  t  lvi43 


Couraa 


Nnrabsr 


Title 


^Enrollment 
Credit    Majors      Minora     !    Total 

■■■         ...■|ii        Mil         ii       ;    — ...      -  ..  t     ■    ■ 


Physics 


J21 


AftTancac  Electricity 


JLL 


8 


JLL 


ttegtoj 


108 


.ftHftaraj.   WPlca 


JL 


ii. 


T'yff^a 


i2L 


General  | hyalcs 


UL 


JflL 


*S©corda  for  hlsM  school   nlassea  to  appear  in  "Total*  only. 
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'it  la 


Ft.-    L1b«b1 

til "5    ..£■•.'    T  . 


_ 


.— . 2 


~ 


JUa x. 


xjo 


<1 


JX. 


q-*;."flQ  i     NuTt'^r 


■        I  «-     —  ■     ■■     — 


„.„   FH-l-?-;y 


at 

^ .  Z  _A~'_ 


—  .—«._. 


.„-..?., 


&x. 


^i X 


£. 


.    ■  i  . 


— - 





_12X 


JU3JL 


£■■"  nt 


Sttl  ,j  ■  „,f?fpl'  nnc<L. 


_-. 


•fieoo*-  8   ror     I  cless«a  to  e  "      5*1* 


BTUA  : 


Course 


rii    Q*OT'«   R.    :';&■■ 

and  subaU  !u+«      -      L  *r 

.       .. 


"  ..■■•;  ,-;: 


liii 


•Xarollrr.ent 

.■•'■■  -  - Mf- ,1ft  re  jl_LU&L 


aUsuL 


.JiSL 


.  ,,3«w*j  s 


-. -j: ii&. 


San1-    ." 


Li 

i-j .  i 


Hi   h  S ■• 

-    .•    1.     CY 


- 


I 


ULE 


£z 


il-_ — 


*3  j    . 


Cou       - 


.'.'u'  ■  -•■r 


Pitla 


*  nt 


(Iel^n-:e 


'•     -;   ;v-g1     ^  •''<"■  fly. 3 


■-■■'■el   "■■j'-'nce 


,  ,u 





" 


:••■  j.-s 


*5 

•5  '»r-^ 


-1 


JJLiia. 


•tot.  ,lr.  ?-,{r,iBr.Qai;a 


•  8  s  hool   clessea  to  ft  fMf  I     "f   M&"     niy. 
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BINDERY  INC. 

JUN85 

N.  MANCHESTER, 
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